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4.4 HYDROLOGY AND WATER QUALITY

INTRODUCTION

This section comparatively examines potential impacts on hydrology and water quality
associated with implementation of the OCMP and the project alternatives. The main issues
addressed in the section are: ‘

= potential impacts to groundwater levels, and the rate and direction of groundwater
flow;

potential degradation of water quality after reclamation;

potential loss of water from aguifer storage due to evaporation;

potential impacts associated with groundwater recharge;

potential impacts from flooding related to potential dam failure;

potential impacts associated with inundation of dry pits or lowered reclaimed
surfaces by high groundwater conditions; and

= potential impacts associated with mercury in sand and gravel deposits.

The following summary of hydrology and water quality issues is derived from the extensive
hydrologic data collected and documented in reports prepared on the hydrology of the
Cache Creek basin. The model of the hydrologic cycle (Figure 4.4-1) is used as a
framework for presenting this information. In a simplified manner, the model of the
hydrologic cycle demonstrates how water continuously moves through the environment.
The cycle encompasses numerous hydrologic processes that can be impacted by the
activities of society. Each major process within the cycle is discussed with regard to the
potential for the proposed project to affect the movement or quality of water within that
process.

SETTING
Description of Regional Envi'ronment
Climate

The climate in the vicinity of the planning area is characterized as Mediterranean; warm
to hot dry summers and moist winters. The orographic’ effects of the Coast Ranges
greatly influence rainfall distribution patterns in the area. Most of the precipitation in the
region results from storms that originate over the Pacific Ocean and travel eastward over
the Coast Ranges to the Sacramento Valley. Much more rain typically fails on the foothills

! The physical geography of mountains and mountain ranges.
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Note: The hydrologic cycle is the cycle through which water passes from open water bodies through evaporation to the atmosphere, to precipitation, to infiltration and runoff.and return to open water.

Figure 4.4-1 The Hydrologic Cycle SOURCE: MODIFIED FROM GORDON, N.D., McMAHON, T.A., FINLAYSON, B.L.., 1992
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and uplands of the Coast Ranges (24 inches per year) than the valley floor (19 inches per
year) (US Department of Commerce, 1992). Most of the rainfall occurs between the
months of November and March; and virtually none falis between June and September.
Snowfall and snowpack are negligible in the Coast Ranges uplands of Yolo County.
Analysis of long-term precipitation records indicates that wetter and drier cycles lasting
several years are common in the region. Severe, damaging rainstorms occur at a
frequency of about once every three years in the central California region (Brown, 1988).

The average annual temperature in Yolo County is 62 degrees Fahrenheit (°F). The
average daytime high temperature in the summertime is 100°F. Summertime temperatures
have been recorded in excess of 115°F in Yolo County (Scott and Scalmanini, 1975).

Surface Water

The planning area contains portions of two drainage basins: the Cache Creek basin and
the Willow Slough Basin (Figure 4.4-2). The Putah Creek Basin is also a major drainage
basin in the region, but does not directly affect hydrology and/or water quality in the
planning area.

Cache Creek is the principal drainage feature within the Cache Creek basin, and drains an
area of over 1,140 square miles (NHC, 1995). Cache Creek originates at Clear Lake in the
Coast Ranges (approximately 35 miles northwest of the planning area) and flows easterly
to the Sacramento Valley. The topography of the Cache Creek basin varies from the steep
uplands of the Coast Ranges between Clear Lake and the town of Capay, to the relatively
gentle slopes of the valley downstream of Capay.

Diversions of Cache Creek occur at the Indian Valley Dam (on the North Fork of Cache
Creek), an earthen dam at Rumsey, and the Capay Dam (located at the western margin
of the planning area). The dam at Capay diverts nearly all summertime flows to the Adams
and Winters Canals for agricultural use. The mean annual runoff? within Cache Creek is
estimated at 577,000 acre-feet at Capay and 374,000 at Yolo (NHC 1885).

Indian Valley Reservoir, located on the North Fork of Cache Creek, has a storage capacity
of about 300,000 acre-feet, of which 40,000 acre-feet is for flood controi storage. The dam
was built in 1975 by the Yolo County Flood Control and Water Conservation District
(YCFCWCD). If the indian Valley Dam were to fail, the planning area could be inundated
by up to 17 feet of water, depending on the location. The first wave would reach the
western portion of the planning area in approximately 4.0 hours (YCFCWCD, 1996).

Willow Slough is the principal drainage feature within the Willows Slough Basin, which
flows in an easterly direction. Willow Slough Basin (which includes Dry Creek Siough,
Lamb Valley Slough, Cottonwood Slough, and Union School Slough) drains an area of

2 The mean annual runoff is the average total volume of surface water that passes-in a single year -
a given location (such as a gauging station) on a creek or river each year
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approximately 200 square miles (USACOE, 1994). The Slough receives storm water runoff
and agricuitural tailwater from the entire central portion of Yolo County. Willow Slough also
receives water from several canals, irrigation ditches, and small tributaries; flow within the
Slough is often sporadic.

Flooding

Flooding results from short-duration high intensity rainfall, long-duration low intensity
rainfall, failure of a dam or levee, or a combination of these conditions. Overtopping of the
channel banks of Cache Creek or the drainage within Willow Slough could cause flooding
within the pianning area.

The flood of record {(maximum recorded discharge) for Cache Creek (recorded at the town
of Yolo®) was 41,800 cubic feet per second (cfs) 8 March 1895 (NHC, 1995). The second
highest flood of record occurred on 25 February 1958 and was measured at 41,400 cfs,
as compared to mean annual flows of 515 cfs between 1803 and 1992 (USGS, 1992). The
calculated flood discharges corresponding to the 10-year and 100-year flood events for
Cache Creek at Capay Dam are 30,000 cfs and 64,000 cfs, respectively (USACOE, 1894).
The majority of the Cache Creek system is characterized by short stream reaches with
steep gradients, and therefore peak flood flows usually pass through the basin within a 24-
hour period.

- Existing levees along Cache Creek in the vicinity of Yolo and Woodland, east of the
planning area, are overtopped by floods greater than the 10-year event. Floods greater
than the 10-year event threaten the town of Yolo and the City of Woodland. The U.S. Army
Corps of Engineers (USACOE) has completed a preliminary review of the problem and has
recommended that feasibility-level studies be prepared to further evaluate the
appropriateness of structural improvements (setback levees and channel improvements)
(USACOE, 1994).

Drainage within Willow Slough results in frequent overtopping of banks (as recently as
January 1995, but also in 1958, 1963, 1983, and 1986) and flood areas near SR 16 and
the southern portion of the planning area (USACOE, 1994; Russo, 1995).

Groundwater
Groundwater in the Cache Creek and Willow Slough basins occurs in both the Tehama

formation* and the overlying younger alluvial deposits. The overlying younger alluvial
deposits, which consist primarily of sand and gravel with intermittent layers of silt and clay,

*The river gauging station at Yolo on Cache Creek (No. 11452500) is located at the eastern end of
the project area, and is the nearest USGS gauging station.

" 4The Tehama formation consists of poorly sorted sediments comprised of thick-bedded, sandy silt and
clay. Gravel and sand deposits are usually thin and discontinuous (DWR, 1878).

County of Yolo OFFE-CHANNEL MINING PLAN PROGRAM EiR
March 26, 1896 4.4-5 Hydrology and Water Quality



comprise the more important groundwater producing unit because yields to wells are

significantly higher. The thickest sand and gravel deposits occur nearest to Cache Creek.

Along the Creek, the thickest deposits occur west of the Plainfieid Ridge. The Plainfield
Ridge is an uplifted portion of the Tehama formation which acts as a subsurface restriction
to the flow of groundwater. The ridge tends to cause the accumulation of sediments on the
upstream (west) side.

Uppermost groundwater is unconfined® and typically encountered between 10 and 75 feet
below the ground surface in the region, depending on the local topography and seasonal
recharge. At a particular site, seasonal fluctuations of groundwater levels can exceed 25
feet (David Keith Todd, 1995). The regional groundwater flow direction is consistently to
the east/southeast and relatively parallel to Cache Creek (Figures 4.4-3 and 4.4-4).
Depressions in the water table form around pumping wells, particularly during drought
periods, which can alter local groundwater flow directions.

The YCFCWCD manages surface water storage and diversion in Yolo County. There is
currently no regional groundwater management program. Private and public property
owners may, at their discretion, install and operate groundwater supply wells. Pumping
and use of groundwater is the right of each property owner. Disputes over uses of
groundwater within a basin or subregion are generally resolved through adjudication. The
YCFCWCD has released a conceptual plan for Cache Creek Groundwater Recharge
Project (1991) which would divert surface waters (that may, if not diverted, flow out of the
basin) into temporary groundwater storage via infiltration into recharge basins. It is not
known when or if a comprehensive final plan will be developed and implemented.

vaporation and Evapotranspiration

Evaporation® from open water and evapotranspiration” from agricultural and habitat areas
accounts for a significant amount of water lost from the surface and shallow subsurface in
arid environments. Evaporation rates from open water bodies (i.e., lakes) in the area are
estimated at 47 inches per year (Table 4.4-1).

Evapotranspiration rates of various crops has been quantified for the Sacramento Valley.
Annual evapotranspiration rates for irrigated pasture grass have been estimated at 43.7
inches. Other crops, such as beets, tomatoes, beans, and barley, generally transpire less
than uncut grasses, with a range of 11 to 30 inches annually (DWR, 1975).

*An aquifer is “unconfined" when the uppermost water table surface is free to move up and down.
*The conversion of liquid water to vapor.

"The sum of evaporation and transpiration. Transpiration is the process by which plants give off water
vapor through their lsaves.
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Table 4.4-1: Evapofranspiration Losses of Alternative Land Uses II
= == 1

B o Evapotran:piration
l Land Use Feet/Year inches/Year
Pan Evaporation'/Wetland Habitat 5.42 65.0
Lake ' 3.92 47
Irrigated Pasture 3.64 43.7
Alfalfa | 3.53 | 423 |
Rice 3.50 ' 42.0 |
Subtropical Orchard (Tree Crop) 2.60 31.2 |
Sugar Beets 2.48 29.8 |
Almonds 2.38 28.5
Tomatoes 2.28 27.4
Table Grapes 2.23 26.7
| Com 2.05 24.6
|| Grain Sorghum 1.78 21.3
Potatoes 1.65 19.8
Dry Beans 1.35 16.2
“ Barley B 0.95 11.4

Source: DWR, 1975.

! The use of evaporation pans is the most common method to estimate the maximum potential

evaporation rate of a given area. This maximum evaporation rate (5.42 feet/year (EIP et al., 1995}
is assumed for the shallow wetland areas around the reciaimed wet pits within the planning area.

Water Quality

The quality of surface and groundwater in the Cache Creek and Willow Slough basins is
affected by source water quality,® geologic materials through which groundwater flows, and
by land uses within the watershed. in general, groundwater contains higher concentrations
of total dissolved solids (TDS) than surface waters due to the relatively slow movement of
groundwater and correspondingly longer contact with soluble minerals in the subsurface.

" BSource water quality refers to the quality of surface water (e.g., reservoir releases) and groundwater
(e.g., springs) that discharge into Cache Creek upstream of the planning area.
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Surface water bodies tend to be more susceptible to degradation by sediment-laden runoff
and potential chemical discharges because they are exposed at the surface.

Water quality in surface and groundwater bodies is regulated by the State Water
Resources Control Board and Regional Water Quality Control Boards. The planning area
is under the jurisdiction of the Central Valley Regional Water Quality Conirol Board
(RWQCB), which is responsible for the implementation of State and Federal water quality
protection guidelines.

Water quality has been monitored in surface water and groundwater in the Cache Creek
and Willow Slough hydrologic basins since the early 1950s. In general, water quality in the
basins is considered excellent for agricultural purposes (except for elevated levels of
boron), and fair for domestic use (Scott and Scalmanini, 1975; Evenson, 1985).

Groundwater quality in the western portion of the valiey is typically poorer than elsewhere,
often exceeding the State secondary drinking water standards for TDS (500 mg/L)
(Department of Water Resources, 1978). In general, salts occur in the groundwater in the
Cache Creek basin at acceptable concentrations, except boron. Boron, which is necessary
for plant growth but toxic to certain plants at concentrations in excess of 1.0 mg/L, is
imported to the Cache Creek basin. Since Cache Creek is a significant groundwater
recharge feature, groundwater quality in the basin has been affected by the elevated levels
of boron (Scott and Scalmanini, 1975). Boron-rich waters flow into Cache Creek from
natural hot springs in the Bear Valley drainage. The YCFCWCD monitors Cache Creek
for boron. Runoff and flow in Cache Creek resulting from the first rainfali events each
winter tend to contain higher concentrations of boron than flows during the rest of the year.
The YCFCWCD does not divert these "first flush” flows into the irrigation canal system
(Barton, 1996).

Cache Creek is listed as an "Impaired Waterway" by the Central Valley Regional Water
Quality Control Board in compliance with section 303(d) of the Clean Water Act (Yee,
1996). Grab samples collected from the creek during the winter of 1995 were found to
contain mercury in excess of the Maximum Contaminant Level (0.002 mg/L). in addition,
samples were subject to bioassay testing and found to be toxic to invertebrates. Mercury
may have been introduced to the lower Cache Creek basin by leaching of natural mercury
deposits in the upper basin and from the Sulphur Bank mine located at Clear Lake
(USACOE, 1995). The designation as an impaired waterway serves to notify the public of
potential water quality degradation. When funding becomes availabie, the RWQCB, in
conjunction with the Yolo County Department of Public Works, may conduct additional
water quality monitoring and establish Total Maximum Daily Loads for dischargers of
contaminants to the Cache Creek system (Yee, 1996). The U.S. Army Corps of Engineers
has recommended that any excavation work proposed within the Cache Creek channel
should be preceded by collection of sediment samples for analysis of mercury. The
proposed project (OCMP) does not include disturbance of channel sediments. Potential
impacts associated with disturbance of channel sediments and remobilization of mercury
are more fully addressed in the CCRMP.
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Available analytical data on water quality samples collected from wells in the Cache Creek
area are limited. Numerous wells have been sampled on single occasions and several
wells have been analyzed for mineral quality over various periods. in the vicinity of Cache
Creek below Capay, the data suggest consistent water quality with no observable
degradation over the last 20 to 40 years. Community water supply sources in Esparto,
Madison, Yoio, and south of the Yolo Fliers Club were ali screened for organic chemncals
in 1985; none were detected in any of the wells.

BASELINE conducted an informal survey of several agencies® in California that are
involved with water quality issues and wet pit mining. Each agency was asked 1) whether
or not wet pit gravel mining occurs within their jurisdiction, 2) whether water quality
problems associated with the pits had been reported, 3) whether water quality monitoring
had been conducted in surface and/or groundwater in the vicinity of the wet pits, and 4)
whether pesticides and/or herbicides are used in the vicinity of the wet pits. in general, the
responses indicated that wet pit mining had not resulted in any reported water quality
problems. However, none of the agencies reported the collection of adequate data that
would aliow analysis of water quality trends in the vicinity of wet pits. Agricultural land
uses, including use of pesticides and herbicides, in the vicinity of wet pits was reported by
several agencies. However, no water quality problems had been reported.

A wide variety of potential sources of surface water and groundwater contamination occur
within the Lower Cache Creek basin. Potential sources of contamination, shown on Figure
4.4-5, can be divided in six categories as follows (EPA, 1987):

Category 1 intentional discharges. These releases are intended to occur and generally include
established controls for mitigation of potential impacts. The systems are generally designed
to use the natural capacity of soils and the aquifer to degrade wastewater (e.g., cess poois,
septic tanks, injection weils, and land appilication of wastewater and sludge). It is estimated
that septic tanks and cess pools discharge the greatest volume of wastewater to the
subsurface and are the most frequently reported source of groundwater contamination
(Miller, 1980).

Category 2 Releases from storage and treatment areas. These releases are not intended to occur.
These systems are designed to store and/or treat substances (e.g., landfiils, open dumps,
and underground storage tanks).

Category 3 Releases during transporl. These releases are not intended to occur. These systems are
designed fo transmit products or waste {e.g., fuel pipeline, sewer lines). Releases from these
systems generally occur due to accidents or neglect and would include sabotage and iflegal
dumping.

®The agencies contacted included: the Central Valley Regional Water Quality Control Board, Yuba

County Planning Departiment, Fresno County Public Works, Zone 7 {Alameda County), California Department .

of Water Resources, Humboldt County Planning Department, San Benito County Planning Department, Tulare
County Planning and Development Department.
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Figure 4.4-5 Potential Sources of Groundwater Contamination

SOURCE: EPA, 1987
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Category 4 Discharges associated with other activities. in general, these releases are intended to occeur,
though controls for potential impacts are often minimal or nonexistent. This category
contains agricultural activities (irrigation runoff, feediot operations, and pesticide application)
and urban runoff,

Category 5 Contamination through conduits. These releases are not intended to occur. This category
includes creation of conduits that allow contamination to reach the groundwater (e.g., poorly
designed wells, exploration holes, construction excavations, wet pit gravel mmes and
drainage from existing or abandoned hard rock mines).

Category § Naturally occurring sources. Some naturally occurring sources of contamination can impact
surface and/or groundwater quality. Problems associated with naturally occurring sources
of contamination can be exacerbated by human activity. Salt water infrusion can be caused
by overpumping of groundwater. Recharge of an aquifer with poor quality surface water (i.e.,
high boron content) can adversely impact groundwater quality.

Municipal Water Supply Wells

The towns of Esparto, Madison, and Yolo and the City of Woodland operate municipal
wells within five miles of proposed mining areas. No other municipal wells have been
identified in the five mile radius. The town of Capay does not have a municipal water
system; homes are serviced by individual domestic wells (Lopes, 1998). The locations of
municipal wells are shown of Figure 44-6. These municipalities rely entirely on
groundwater resources for water supply.

The approximate distances from the nearest proposed mining area to the wells providing
water for each municipality are summarized in Table 4.4-2. In addition, the table indicates
whether the wells are located in upgradient, downgradient or cross gradient position
relative to proposed mining areas. The regional groundwater flow directions are shown of
Figures 4.4-3 and 4.4-4,

In many cases groundwater is adequately free of contaminants (both chemical and
biological) to distribute and use as a drinking water source without any treatment (Simons,
1966). The water supply systems of each municipality are tested regularly for a variety of
organic and inorganic compounds, as required by the USEPA and the Yolo County
Department of Public Health. Based on results of these analyses, the water supplies meet
or exceed established quality standards. Currently, the towns of Esparto, Madison, and
Yolo do not treat, chiorinate, or otherwise disinfect the groundwater supplied to customers
(Lopes, 1996; Burns, 1996; Horgan, 1996). The City of Woodland began chiorinating
portions of its water supply in 1983 when bacteria were identified in 7 of the 18 active wells
operated by the City (Phipps, 1996).
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Table 4.4-2: Municipal Well Locations Relative to Proposed Mining Sites

Distance to Nearest Position Relative to
Mining Site Regional Groundwater
Municipality (feet) Flow Direction -
Esparto 1,750" crossgradient |
Madison 5,000° crossgradient
| Yoto 14,0007 downgradient
ll Woodland 10,500° downgradient

! Distance to "West Solano" mining area, Solano Concrete.

Distance to "Phase B" mining area, Syar Indusiries.
Bistance to "Schwarzgruber and Son.”

3
Approximately half of the community groundwater systems operating in the United States
do not treat their water. In general, groundwater is less susceptible to microbial
contamination than surface water. However, it is estimated that 60-70 percent of
groundwater sources have been contaminated with fecal viruses and bacteria (Macler,
1996a). The Surface Water Treatment Rule (SWTR), developed by the EPA and
promulgated in 1989, addressed microbial contamination of drinking water from surface
water sources. Contained within the SWTR is a procedure for determining whether a water
supply intake (i.e. well) is located near enough to a surface water supply for the pumped
water to be considered surface water. For example, water supplied from a well completed
within gravels of an active channel of a river would likely be considered surface water.
None of the municipal wells in the vicinity of the project are near enough to surface water
supplies to be considered under the SWTR (To, 1996).

The EPA is in the process of developing a Groundwater Disinfection Rule that would
attempt fo address potential public health concerns regarding microbial contamination of
groundwater. It is anticipated that the disinfection rule would employ a "treatment
technique" rather than attempt to achieve a particular water quality threshold because
practical methods to detect pathogens before they reach an end-user are not available
(Macler, 1996a). it is estimated that the Groundwater Disinfection Rule may be
promuigated in 1998 and would require all municipalities which rely on groundwater
supplies to disinfect or demonstrate that the groundwater is "naturally disinfected.”

Description of Local Environment

The definition of the planning area boundary is, in part, hydrologically based. The planning
area includes all areas within the mapped Mineral Resource Zones between the towns of

County of Yolo
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Capay and Yolo, less the active channel™ of Cache Creek (Figure 3.2-3), which is

addressed by the Cache Creek Resource Management Plan (CCRMP). Since the Cache

Creek channel is, by definition, outside the planning area, the hydrology of the Creek is not
extensively discussed in this EIR. The EIR on the CCRMP includes a more detailed
description of processes within the Cache Creek channel. The terraces adjacent to the
Creek outside the 100-year floodplain, and portions of the Willow Slough Basin comprlse
the planning area and are discussed in this section.

Surface Water

tn an undeveloped or agricultural setting, a significant amount of precipitation that falls on
the ground infiltrates into the subsurface. When rainfall intensities exceed the infiltration
capacity of surface soils, runoff flows over the ground surfaces toward established natural
or constructed drainage channels. Storm water runoff is then conveyed away from the
area in creeks and canals. In a developed setting much of the natural soils can be covered
with impervious surfaces (i.e., roads, driveways, and roofs), reducing infiltration and

increasing amounts and altering flow patterns of runoff. The existing conditions within the

planning area include very limited impervious cover.

The planning area inciudes three general types of land uses; agriculture, rural residential,
and aggregate mining. The primary land use is irrigated agriculture. During the spring and
fall, drainage of agricultural tailwater directiy into creeks or irrigation canals is common
practice in the area (USACOE, 1994). Runoff (the amount of precipitation that is
transported away by drainage) from the planning area is estimated at 2.5 inches per year
{Rantz, 1974). '

The planning area is partially located within the 100-year flood hazard zone (fioodpiains
of Cache Creek and Willow Slough, Figure 4.4-7) as mapped by the U.S. Department of
Housing and Urban Development, Federal insurance Administration (USFIA, 1980),"
indicating that portions of the area could be inundated during the 100-year storm event."
FEMA generates Flood Insurance Rate Maps (FIRMs) which depict flood hazard areas
within studied communities for use as planning tooils. In most environments, FIRMs
represent the best available estimate of the limits of the 100-year flood.

Within the planning area, alterations to the Cache Creek channel resulting from in-stream
mining and improvements to the levees along the creek have resulted in significant
changes to the 100-year floodplain. The FIRMs are no longer accurate. As required by

*The active channel is defined as the area of 100-year flood inundation or existing channet banks,
whichever is farther landward.

Y"FIA was a predecessor of the Federal Emergency Management Agency (FEMA).
2The "base flood" (or 100-year flood) is the flood having a one percent chance of being equaled or

exceeded in any given year. In any single 100-year period, several "base flood” events (or none) could occur.
But over the long term, the frequency of the "base fiood" is expected to average once in 100 years.
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County Resolution, the mining facilities which operate along Cache Creek must maintain
100-year flood protection for plant facilities and off-channel mining areas. Therefore, the
active off-channel mining operations have performed hydraulic analyses to verify 100-year
protection. These more recent analyses, which take into account channel modifications
and levee improvements, indicate different floodplain limits than the 1980 FIRMs.

FEMA is in the process of updating the FIRMs for the planning area, but may not release
the new maps for several years (Bencomo, 1995). Difficulty arises when the FIRMs are
not accurate and development or erosion-control measures are proposed within the
floodplain. Under the County Flood Ordinance, the County is bound to enforce permitting
and development restrictions within the FEMA designated floodplain, even if the floodplain
designation is incorrect. When significant modifications to a floodplain occur, a Letter of
Map Revision to FEMA is required requesting an update to existing FIRMs.

Groundwater

The groundwater levels and flow direction in the planning area are generally consistent
with the regional easterly to southeasterly gradient. However, significant perturbations in
the flow direction can occur in the vicinity of active pumping wells (industrial, municipal, and
agricultural). The recharge/discharge relationship between Cache Creek and the aquifer
varies by location, and changes with seasonal fluctuations in the elevation of the
groundwater table. Portions of the creek that are actively being recharged by the aquifer
are termed "gaining" reaches (Figure 4.4-7). Those portions of the creek that recharge the
aquifer are termed "osing” reaches (Figure 4.4-7). Review of various past investigations
(David Keith Todd, 1895) indicates that, during the dry season (low groundwater), most of
the Creek is losing water (with the exception of the reach just upgradient of the Plainfield
Ridge). During periods of high groundwater," part or all of the reach between the Esparto
Bridge and the Plainfield Ridge may become a gaining reach.

When the water table in the banks of Cache Creek is higher than the thalweg' in the active
channel groundwater flows into the channel (and would be considered a gaining reach).
This phenomena has been termed the "chipped tea cup” theory (Woodward-Clyde, 1976)
because it was thought that the elevation of the thalweg largely controlled the amount of
groundwater that could be stored in the aquifer just as a full tea cup will drain to the level
of a chip in its rim. Subsegquent studies have concluded that the apparent loss of aquifer
storage observed in the 1950s through the mid-1870s was the combined result of drought
and extensive groundwater pumping (David Keith Todd, 1995). By 1983, the groundwater
levels in the basin had essentially recovered to pre-1950s levels, confirming that significant
aquifer storage capacity had not been lost.

%In the late winter and spring, the water table is elevated due to infiitrating rainfall and lack of pumping
for agricuiture.

"“The line joining the deepest points of a creek channel.
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Regulatory Framework

The following section lists the regulations, pléns, and poiicies that would be applicable to
the project. The impact section discusses the conformance of the project with these plans,
policies, and regulations, when applicable.

an i3

Section 402(p) of the Clean Water Act (CWA) and implementing regulations require control
of storm water discharges as part of the National Pollutant Discharge Elimination System
(NPDES) program. Discharges of storm water from certain industrial activities and large
municipalities require a permit under the NPDES program.

implementation of the NPDES program has been delegated to the State of California. The
State Water Resources Control Board {(SWRCB) and Regional Water Quality Control
Boards (RWQCBs) are the implementing agencies in the State. The SWRCB adopted a
General NPDES Permit for Discharges of Storm Water Associated with Industrial Activities
(General Permit) in 1991. Sand and gravel, crushed rock, asphaltic concrete, and concrete

operations are included in the list of industries required to apply for inclusion under the
General Permit.

SMARA_and Related Regulations

The California Surface Mining and Reclamation Act (SMARA) of 1975 requires that the
State adopt regulations which establish State policy for reclamation of mined land,
including measures to be employed by lead agencies in specifying water quality,
watershed, and flood control protection (Sec. 27586). In addition, SMARA requires adoption
of regulations specifying minimum verifiable state-wide reclamation standards for drainage
and stream protection (Sec. 2773).

The State reclamation regulations contain several minimum acceptable practices and
performance standards for drainage diversion structures, waterways, and erosion control
(CCR Title 14 Section 3706) that may pertain to mining within the planning area, including:

Sec. 3503(b){1)  Settiing ponds or basins shall be constructed to prevent sedimentation of streams at
operations where they will provide a significant benefit to water quality.

Sec. 3503(b)(2)  Operations shall be conducted to substantially p’reVent siitation of groundwater recharge
areas. '

Sec. 3706(b) The quality of water, recharge potential, and storage capacity of groundwater aquifers
which are the source of water for domestic, agricultural, or other uses dependent on the
water, shali not be diminished, except as allowed in the approved reclamation pian.

Sec. 3708(c) Erosion and sedimentation shall be controlled during all phases of construction, operation,
reclamation, and closure of a surface mining operation o minimize siltation of lakes and
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watercourses, as required by the Regional Water Quality Contro! Board or the State
Water Resources Control Board.

Sec. 3706(d) Surface runoff and drainage from surface mining activities shall be controlied by berms,
silt fences, sediment ponds, revegetation, hay bales, or other erosion control measures,
to ensure that the surrounding land and water resources are protected from erosion,
gullying, sedimentation, and contamination. Erosion control methods shall be designed
to handle runoff from not less than the 20 year/1 hour intensity storm event.

Sec. 3707 (d) Use of fertilizers or other soil amendments shall not cause contarmination of surface or
groundwater.
State Regl tion B | Polici

The Reclamation Board (Board), a division of the California Department of Water
Resources, is authorized under the State Water Code. It is the policy of The Reclamation
Board to allow local control over the extraction of sand and gravel from floodways, so long
as the Board's responsibilities in the area of floodway preservation are not jeopardized or
compromised.

When local agencies act as a lead agency, the Board will act as a responsible agency in
matters of floodway protection -- with emphasis on the early consultation process. The
Board will continue to require applications for encroachment in accordance with its adopted
procedures and standards.

Specific policies that relate to off-channel excavations include:

1. Unless a greater distance is stipulated by the levee maintaining agency, material shalt not be excavated
from within 100 feet of (a) the toe of any levee, or (b) an adjacent property boundary line.

2. The depth of the excavation shall be no lower than specified in the approval of Plans. For information
onh permitted depth for excavations adjacent to the landslide of a levee, contact Department of Water
Resources, Central District, P.Q. Box 160088, Sacramento, California 95816; Attention: Apptication
Review Unit, or telephone (916) 445-3842,

3. The excavation shall be performed in either of the two following manners:

a. Progressive Borrow. Material shall be excavated in strips parallel to the levee, progressing across
the approved excavation area, starting from the edge of the area furthest from the levee. The
bottom of the excavation shall be a sloping plane to a tolerance of one foot to provide for drainage
away from the levee.

b.  Uniform Borrow. Material shall be excavated in strips perpendicular to the levee, progressing
entirely across the approved excavation area. The bottom of the excavation shall be a sloping
plane to a tolerance of one foot to provide for drainage away from the levee.

I li rol I in P

_The Basin Plan is a regulatory reference for meeting the State and Federal requirements
for water quality control in the Central Valley Region. The preparation of basin plans is
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supported by the Federal Clean Water Act and required by the State's Porter-Cologne
Water Quality Control Act. The Central Vailey Regional Water Quality Control Board,
which is responsible for implementation of the Basin Plan in Yolo County to protect
beneficial uses, evaluates discharges that may impact water quality and, if appropriate,
issues numerical standards and monitoring requirements for the discharge.

Yolo Coun neral Plan

The following policies related to water resources are included in the Safety (S) and
Conservation (CON) elements of the 1980 Yolo County General Plan:

S5 Yolo County shall regulate, educate, and provide guidelines and standards for avoiding and
mitigating the effects of flooding.

S6 Yoio County shall adopt and apply standards and ordinances for control of development relating
to potential flooding and local drainage and require mitigation of identified impacts. The County
may, at a future time, establish a policy for a countywide drainage pian, but does not require such
a plan at this time.

S7 Yolo County shall require development of all kinds, in areas of "acceptable low risk flooding," to
be flood proof.**

S9 Yolo County shali use the Federal Flood Insurance Program maps and standards in regulating and
advising on development proposals in flood plains and these maps are a part of this General Plan
by reference.

CON 16 Yolo County shall relate new development to water availability and water pollution avoidance or
mitigation.

CON 17  Yolo County shall encourage waste water reclamation and reuse.

CON 20 Groundwater shali be protected from overdraft and shall not be encroached upon by construction.
impervious surfaces should be reduced or replaced and groundwater recharge enhanced. The
use of non-impervious surfaces is encouraged.

CON 24 Yolo County shall continue to evaluate water resources and to maintain the Yolo County Water
Resources Plan.

CON 35 Yolo County shall adopt a Cache Creek Management Program for the carefully managed use and
conservation of Cache Creek and its sand and gravel resource, its riverside environment, its
relationship to ground and surface water characteristics, and its value as a fishery and recreation
resource.

CON 37 Yolo County shall cooperate with the Reclamation Districts to develop an adequate surface
drainage plan. '

“Fiood proof: Structures and facilities designed and constructed fo accept the maximum 100-year
flood circumstance without significant hazard to the public, to occupants, or fo users, nor to sustain significant
damage to vitai systems that would lead to such hazards.
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CON 40  Yolo County shall prohibit surface water courses or groundwater recharge areas to be used for
dumping sites for toxic materiais or secondarily treated waste water and shali support agricultural

practices to minimize chemical and nutrient runoff, erosion, and siltation, and support the use of
check dams.

Flood Damage Prevention Ordinance (Flood Ordinance)

The purpose of the Yolo County Flood Ordinance is to "...promote the public health, safety,
and general welfare, and to minimize public and private losses due to flood conditions in
specific areas (Sec. 8-3.103)."

The Fiood Ordinance includes the following relevant objectives (Sec. 8-3.104):

{a) Restricting or prohibiting uses which are dangerous to health, safety, and property due to water or
erosion hazards, or which result in damaging increases in erosion or flood heights or velocities;

(b)  Requiring that uses vuinerable to fioods, including facilities which serve such uses, be protected against
flood damage at the time of initial construction;

(c)  Controlling the alteration of natural floodplain, stream channels, and natural protective barriers, which
help accommodate or channel fiood waters;

{d}y  Controfiing filling, grading, dredging, and other development which may increase flood damage, and

(e)  Preventing or regulating the construction of flood barriers which will unnaturally divert flood waters or
which may increase flood hazards in other areas.

The Flood Ordinance requires acquisition of a Development Permit (Sec. 8.3-401) before
construction or development begins in any area of special flood hazard.

IMPACTS AND MITIGATION MEASURES
Standards of Significance

The project would have a significant effect on hydrology and water quality if it would result
in:

m  Substantial changes in absorption rates, drainage patterns, or rate and amount of
surface runoff.

»  Exposure of peopie or property to water-related hazards such as flooding (100-year
or more frequent flood frequency may be appropriate threshold).

»  Discharge into surface water or other alteration of surface water quality (e.g.,
temperature, dissolved oxygen, or turbidity) in excess of applicable waste discharge
requirements.

»  Substantial changes in the amount of surface water in any water body.
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u Substantial changes in currents, or the course or direction of water movements.

m  Substantial changes in the quantity of groundwater either through direct additions or
withdrawals, or through interception of an aquifer by cufs or excavations or through
substantial loss of groundwater recharge capability.

w  Altered direction or rate of flow of groundwater.
®  impacts to groundwater quality.

®»  Substantial reduction in the amount of groundwater otherwise avaitabie for public
water supplies.

Impact 4.4-1
Potential Impacts to Groundwater Levels, Rate of Flow, and Direction of Flow

Off-channe! extraction of sand and gravel deposits may include excavation below the
groundwater table, creating wet pit lakes. Figure 4.4-8 depicts a typical cross-section
through Cache Creek and a wet pit lake. Fine sediments generated during aggregate
processing at the plants are frequently discharged into previously completed wet pit
excavations. Overburden (excluding topsoil), excavated prior to mining to expose the
marketable aggregate, is also frequently used to backfill the wet pits. The backfilling of wet
pits with fine sediments introduces zones of reduced permeability to the aquifer (Figure
4.4-9). Groundwater continues to flow through the fine sediments, but at a somewhat
reduced rate. This results in diversion of groundwater flow around the low permeability
area.

introduction of relatively low permeability zones influences groundwater levels in the
vicinity of the backfilled pit. Upgradient of the pit, the low permeability zone acts as an
inhibitor to flows, raising groundwater levels. Downgradient of the backfilied pit,
groundwater levels are lowered because groundwater flows away from the tow permeability
zone in the native, coarser-grained materials faster than it can be replaced by flow through
the low permeability zone. However, due to the high permeability of the surrounding native
sand and gravel, groundwater levels equilibrate at a relatively short distance away from the
low permeability zone (David Keith Todd, 1995). '

Groundwater levels within the lower Cache Creek basin are primarily controlled by
seasonal fiuctuation in recharge, groundwater pumping (agricuitural, municipal, and
domestic), and hydrogeologic setting. On a regional scale, backfilled pits would represent
a relatively minor aspect of the hydrogeologic setting. The hydrogeologic setting is
essentially fixed (with the exception of creation of new backfilled pits). Seasonal
fluctuations and long-term rising or falling trends in groundwater levels are almost entirely
controlled by recharge and pumping. Recharge and pumping have such a large and time-
dependent effect on groundwater levels, that it would be extremely difficult to distinguish
between these effects and the potential localized effects of the backfilled pits.
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Groundwater Level

A gaining reach. Water flows from tha groundwater system to Cache Creek.

A losing reach. Surfage water flow in Cache Creek recharges the banks and surrounding aquifer.

- Figure 4.4-8 Schematic Cross-Section, Hydrology of Gaining and Losing Reaches
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Mathematical modeling has been conducted in an attempt to quantify the impacts to
groundwater levels associated with backfilled pits (David Keith Todd, 1995). Modeling
provides a framework to evaluate potential impacts under various scenarios. Modeling
also allows for the isolation of recharge and pumping influences to determine what the
actual effect of the backfilled pits on water levels might be. A 135-acre pit with a depth of
80 feet below the ground surface was assumed in the modeling by David Keith Todd
(1995). The simulation assumed the pit was backfilled with low permeability materials.
The result of the simulation indicated a maximum groundwater level decline of seven feet
-~ immediately downgradient of the pit, and a decline of one foot at a distance of 570 feet
from the backfilled pit. Multiple mathematical simulations (David Keith Todd, 1995)
indicated that the following are important factors when considering location and design of
the backfilled pits:

m  Extent of the sand and gravel aquifer. Impacts of backfilled pit of a given size will be
more pronounced on a relatively thin or limited aquifer section (e.g., near the margins
of the basin) than a thick, centrally located section.

®  Geometry, permeability and orientation of backfill in relation to the direction of
groundwater flow. The impact of backfill is generally proportional to its size. A
backfill with its largest face oriented against groundwater flow will have a larger
impact than one oriented within the groundwater flow direction. A less permeable
backfill will have a greater impact than a more permeable one.

= Seasonal fluctuations in water levels. impacts of backfilling are less distinguishable
and significant in areas of widely fluctuating water levels.

s Location and depth of operating weils. Impacts of backfilling are generally inversely
proportional to the distance from an affected well and the well depth.

Backfilling of a series of wet pits in close proximity to each other could increase the
potential impacts to groundwater levels and flow. Depending on siting and design, a chain
of backfilled pits could cause spatially extensive lowering of groundwater levels, adversely
impacting groundwater levels in nearby wells or water leveis in Cache Creek. The
restriction of groundwater flow by low permeability zones may raise the water table in the
vicinity of Cache Creek, upgradient from the filled pits, resulting in emergence of
groundwater as surface water flow. The surface water flow may leave the basin and
represent a loss in aquifer storage.

Draft OCMPF and lementi rdinance

Under the OCMP, off-channel mining would be permitted and in-stream mining restricted
to channel maintenance. Iimplementing the OCMP would result in the creation of additional
backfilled wet pits in the planning area. Five off-channel long-term mining applications

~ have been submitted to the County for review under the OCMP. Of the 2,211 acres

proposed for mining in these applications, roughly 84 percent would be wet pit mines and
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the remainder would be dry pit mines. Many of the proposed wet pit mines are a
contiguous series of excavations that would create, in essence, single reclaimed backfilled
pits up to a mile in Iength

The OCMP contains policies designed to ensure that groundwater leve! and flow impacts
relating to backfilled pits are minimized, including:

Obj. 3.3-3: Ensure that off-channel surface mines are operated such that surface and groundwater supplies
are not adversely affected by erosion, lowering of the water table, and/or contamination.

This Objective would encourage reduction in potential impacts and minimize adverse
impacts to hydrology or water quality and is supported by Action 3.4-5 and Performance
Standards 3.5-1 and 3.5-2.

Action 3.4-5:  Require that surface mining cperations demonstrate that proposed off-channel excavations
extending below the groundwater level will not adversely affect the producing capacity or
water quality of local active wells.

This Action would minimize adverse impacts to hydrology and/or water quality. This Action
is supported by Performance Standards 3.5-1 through 3.5-6, 3.5-10, and 3.5-11. The
Performance Standards relating specificaily to groundwater levels and flow (the subject of
this impact) are discussed below (the Performance Standards relating to groundwater
quality are discussed in impact 4.4-2 of this EIR).

PS. 3.5-1: The area of backfilied off-channel excavations extending beliow the groundwater level should be
minimized in order to reduce changes to groundwater flow. Backfilled pits should be oriented with
regard to the direction of groundwater flow so in order to prevent localized obstructions. If a
backfilled off-channel excavation were proposed to penelrate either fifty (50) feet or one-half (14)
into the saturated thickness of the shallow aguifer then prior to the cornmencement of excavation
below the water {able, the applicant should demonstrate in a manner consistent with the Technical
Studies that the pit design would not adversely affect active off-site wells within one-thousand
(1,000) feet of the proposed pit boundary. If the application included a series of backfilied pits,
then the applicant should also demonstrate that the cumulative effects of the muitipte backfilled
pits will not adversely affect groundwater flow, if there were any active off-site wells within one-
thousand (1,000) feet of the pit boundaries.

The performance standard lacks speciﬁc'ity regardin'g the mathematical model (such as
MODFLOW) to be used to simuiate altered flow conditions, the criteria for determining the
level of significance of impacts, and how the modeiing would be evaluated and reviewed.

PS. 3.5-2: Under no circumstances shall any operator of an off-channel excavatton use dewatenng asa part
of the surface mining operation. :

This Performance Standard would minimize adverse impacts to hydrology and/or water
quality. Dewatering of pits could cause regional reduction in groundwater levels and failure
of nearby domestic and/or municipal wells.
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Aiternative 1a - No Project (Existing Conditions)

Under this alternative, mining would continue in a manner similar to current practices. The
majority of aggregate within the planning area is currently extracted from within the Cache
Creek channel. However, several off-channel mining operations are currently permitted.
This alternative could result in localized impacts to groundwater levels and flow, but those
impacts were evaluated and mitigation measures provided for in previous approvais.

Alternative 1b - No Project (Existing Permits and Regulatory Condition)

The impacts for this alternative would be similar to those of Alternative 1a.
Alternative 2 - No Mining (Alternative Si

Under this alternative mining would be discontinued within the planning area and no new
off-channel wet pits would be created. No additional backfilled wet pits would be created,

and therefore additional impacts to groundwater levels and flow would not be generated.

lternati - Plan erafion importatio
The impacts for this alternative would be similar to those of Alternative 2.

Alternative 4 - Shallow Mining (Alfernative Method/Reclamation)

Under this alternative no new backfilled off-channe! wet pits would be created, and
therefore additional impacts to groundwater leveis and flow would not be generated.

Alternative 5a - Decrease ini estricted ion

Under this alternative, off-channel mining would be limited to no more than 2.3 million tons
annually over fifty years. in-stream mining would cease. The result of implementing this
policy would be an increased number of backfilled wet pits in the planning area, potentially
impacting groundwater levels and fiow.

Alternative 8b - Decreased Mining {Shorter Mining Period)

The impacts for this alternative would be similar to those of the OCMP.

Alternative 6 - Agricultural Reclamation {with Mining Operations as Proposed)

Under this alternative, permanent wet pit lakes would not be permitted; virtually all mined
lands would be reclaimed to agriculture. 1t is likely that under this requirement, numerous
temporary wet pits would be created and then reclaimed by backfilling, potentially

impacting groundwater levels and flow. This altemative would have the greatest potential
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for impacting groundwater levels and flow since it has the potential for the most backfilled
pits.

Mitigation Measure 4.4-1a (OCMP, A-5a, A-5b, A-6)

Performance Standard 3.5-1 included in the OCMP should be as follows to reduce
the potential impacts associated with backfilled pits.

Performance Standard 3.5-1: The area of backfilled off-channel excavations extending below the
groundwater table shall be minimized fo reduce changes to groundwater levels and flow.
Backfilled pits shall be oriented with regards fo the direction of groundwater flow so in order to
prevent localized obstructions. If a backfilled off-channel excavation were proposed to penstrate
either fifty (50) feet or one-half (¥3} into the saturated thickness of the shallow aquifer, then at least
six_months prior to the commencement of excavation below the-weter—table average high
groundwater level the applicant shalf demonstrate in a manner consistent with the Technical
Studies, that the pit design would not adversely affect active off-site wells within one-thousand
(1,000) feet of the proposed pit boundary. If the application included a series of backfilled pits,
then the applicant shall also demonstrate that the cumulative effects of the multiple backfilled pits
will not adversely affect groundwater flow, if there were any active off-site wells within one-
thousand {1,000} feet of the pit boundaries.

The applicant shall demonsir: ysing MODFLOW.'® that the pr ed pit design will_not
adversely impact active off-site wells within 1.000 feet of the proposed pit boundary. An effect

shall be considered adverse if the reduction in simulated groundwater levels exceeded fwo feet
at any well located within 1,000 feet of the pit boundary or resulted in well failure. Average.

historic low groundwater levels, which S e condition of maximum threal fo water levels
in the subject well_shal ed for this simulation, If an adverse ji ct were identified by th
MODFLOW simulation. the mining and reclamation plan will be modified or the apolicant shall

submit a wriften agreement thaf the welf owner has agreed to refocate or redesign the well (at no

expense to the Countyl}.

In addition, the following performance standards measures should be added o the
OCMP:

3.5-16 Site-specific_aquifer ing_shall be conducted, if needed, to determine aquifer

propetties for the required madeling.

3517 A well survey shall be conducted and all wells within 1.000 feet of the limits of mining
plotted on a scaled map. Each properfy owner owning a parcel(s} within 1,000 feet

f the limits of mining shall be cled and queried about wells that ma
be located near the mining area.

Implementation of this mitigation would reduce this impact to a less-than-significant
level for the OCMP and Alternatives 5a, 5b, and 6.

*“MODFLOW is a three-dimensional finite difference mode! used to simulate groundwater flow. A
three-dimensional mode! would be necessary since aquifer permeability would vary with depth after
reclamation.
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Mitigation Measure 4.4-1b (A-1a, A-1b, A-2, A-3, A-4)
None required.

Existing mining projects, evaluated under previous CEQA review, would continue
under Altematives 1a and 1b. Altematives 2, 3, and 4 would generate no additional
impact associated with groundwater levels and flow since no new backfilled pits
would be permiltted, and therefore mitigation would not be required.

impact 4.4-2

Potential Degradation of Water Quality During Aggregate Mining and
Reclamation

In-channel and/or off-channel aggregate extraction within the planning area may result in

mining below the water table. Mining below the water table results in the creation of wet

pits, which tend to be more susceptibie to water quality degradation than a groundwater
system because the groundwater would be exposed at the surface. The soil and fine-
grained deposits that cover an aquifer provide some protection to groundwater quality from

chemical inputs. A wet pit, which exposes groundwater at the surface, has no such buffer
to chemical inputs.

Potential sources of water quality degradation associated with wet pits include: chemical
release from mining equipment, agricultural runoff into the pits, eutrophication,' flood water
mixing, illegal dumping/sabotage, and bioaccumulation of mercury in flora and fauna within
the pits. Chemical releases from mining equipment and agricultural runoff into the pits are
considered mining and reclamation period impacts, and are considered betow.
Eutrophication, flood water mixing, and illegal dumping/sabotage are discussed in Impact
4.3-3. Bioaccumulation of mercury is discussed in Impact 4.4-3.

Chemical Releases from Equipment

Operation of mining equipment within and near wet pits exposes surface and groundwater
to water quality impacts from potential chemical spilis (fuels, lubricants, and hydraulic oil}
from mining and reclamation equipment. Refueling and maintenance of the equipment
would be required on a regular basis.

The regulatory framework and required actions regarding the storage and emergency
response to chemical releases is discussed in the Hazards Section of this EIR. The
potential long-term impacts to groundwater quallty resulting from chemical releases are
discussed in this section.

""Eutrophication is defined as the loading of inorganic and organic dissolved and particulate matter

- o fakes and reservoirs at rates sufficient to increase the potential for high biological production. For further - -

discussion, see Impact 4.4-3.
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The potential impacts associated with a petroleum fuel hydrocarbon release to an open wet
pit lake were simulated using mathematical modeling techniques (Luhdorff and Scalmanini,
et al., 1996). Two modeis (MODFLOW and MT3D) were used to evaluate the fate of five
galions of gasoline discharged directly to the wet pit lake. The iake used in the simutation
had an 80-acre surface area and a depth of 60 feet. After 5.5 years, the leading edge of
the contaminant plume had migrated 325 feet downgradient of the wet pit. These modeiing
results are in general agreement with the results of a recent statewide evaluation of the
mobility of fuel hydrocarbons in the subsurface conducted by the Lawrence Livermore

National Laboratory (LLNL, 1995). The LLNL report also indicated that fuel hydrocarbons

have limited impact on human health, the environment, and California's groundwater
resources.

Agricultural Tailwater and Runoff

The dominant land use in the planning area is agriculture, and therefore, in most cases,
the wet pits would be located near or adjacent to agricultural crops. Irrigation tailwater and
storm water runoff tends to drain from agricultural fields toward low-lying areas. The wet
pits would represent large low-lying areas. Runoff and tailwater from agricuitural fields may
contain residual pesticides, organic material, and sediment. if allowed to drain into the wet
pits the tailwater could adversely impact groundwater quality.

Draft OCMP _and Implementing Ordinances

Under the OCMP, off-channel mining would be encouraged over in-stream mining. This
would increase the number of wet pits in the planning area. Five off-channel long-term
mining applications have been submitted to the County for review under the OCMP. Of
the 2,211 acres proposed for mining in these applications, roughly 84 percent would be wet

pit mines and the remainder would be dry pit mines. This would result in long-term

exposure of wet pits at numerous locations. As part of the mining and reclamation
processes, excavators, loaders, scrapers, dragline cranes, motorized boats, and haul
trucks would be operated for tens of thousands of hours in and around mining areas where
groundwater is likely to be exposed in wet pit lakes. It is almost a certainty that a release
of fuel, lubricants, and/or hydraulic oil will occur at some time during mining and
reclamation activities.

The OCMP contains policies designed to address potential impacts to groundwater quality
associated with wet pits, including:

Goal 3.2-2: Maintain the quality of surface and groundwater so that nearby agricultural productivity and
available drinking water supplies are not diminished.

Obj. 3.3-3: Ensure that off-channel surface mines are operated such that surface and groundwater
supplies are not adversely affected by erosion, jowering of the water table, andfor
contamination.
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Action 3.4-3:  Include a groundwater monitoring program as a condition of approval for any surface mining
operation that proposes off-channel excavations that extend below the groundwater level.
The monitoring program shall require regular groundwater level data, as well as annual test
for water quality based on a developed set of standards.

These policies would minimize adverse impacts to hydrology and/or water quality.

Action 3.4-4:  Designate staff to begin compiling and coordinating the monitoring information generated by
the off-channel mining operations, in order to form the foundation for preparing an ongoing
groundwater data base covering the entire County. The data base should be expanded to
inciude other relevant sources of information, so that it can be used as reference material for
the Water Resources Agency and other regional water planning efforts,

The Water Resources Agency (a local consortium of water interest groups) is not the only
agency that may wish to be involved in compiling and coordinating monitoring data. Other
agencies may have jurisdiction and/or legitimate stake in the implementation of the
monitoring program.

Action 3.4-5.  Require that surface mining operations demonstrate that proposed off-channe!l excavations
extending below the groundwater level will not adversely affect the producing capacity or
water quality of local active wells.

This Action would minimize adverse impacts to hydrology and/or water quality. This Action
is supported by Performance Standards 3.5-4 and 3.5-6.

PS. 3.5-3;. Surface water shall he prevented from entering mined areas, through perimeter berms or diiches
and grading. Appropriate erosion control measures shail be incorporated into all surface drainage
systems.

This Performance Standard is not adequately specific to protect water quality. During
intense storms, when rainfall rates greatly exceed infiltration rates, runoff will occur. The
runoff must be drained to nearby creeks or conveyances or collected in low-lying areas or
detention basins. In the case of poor quality runoff (runoff that may contain residual
pesticides, nutrients, and sediment), protection of surface water and groundwater quality
and protection from fiooding may be contradictory goals.

Berms and ditches may be inadequate long-term mitigation to prevent runoff into the pits.
In the long-term, berms may be broken down by biological activity and erosion and ditches
may become filled with sediment and debris. A long-term inspection and maintenance
program for the berms and ditches may not be practical.

PS. 3.5-4: All surface mining cperations that propose off-channel excavations extending below the
groundwater level shall develop and maintain a groundwater monitoring program. At & minimum,
the program shali consist of three (3) monitoring wells, one upgradient of the wet pit and two
downgradient. Monitoring wells shall be installed at least six {8) months prior fo excavation below
the groundwater level. The water level shali be recorded and a water qualify test performed for
all monitoring wells and submitted to the County prior fo the commencerment of wet pit mlnmg
The test resuits shall provide baseline data for future comparison.and analysis. .
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Once wet pit mining has commenced, groundwater levels shall be monitored quarterly, while
groundwater quality shail be monitored annually. The analysis of groundwater quality shall

include, but may not be limited to, the following: mineral constituents, nitrate, pH, electrical .

conductivity, turbidity, and total coliform. A report to the County shall be submitted annually
regarding the resuits of the groundwater monitering program.

This Performance Standard may not provide sufficient monitoring requirements, does not
specify the required duration of monitoring after the completion of mining, or provide details
on monitoring requirements for a series of wet pits. The turbidity analysis required under
Performance Standard 3.5-4 should be eliminated. The level of turbidity of groundwater
sample from a monitoring well is more a function of well design and sampling methods than
actual turbidity of groundwater in the aquifer.

PS. 3.5-5: Atleast one toilet shall be provided for each off-channel mining operation. Chemical toilets shall
be properly maintained and serviced regularly. Permanent toilets shall be properly engineered
and the design approved by the Yolo County Building Official prior to installation. All on-site water
storage facilities shall be labeled "potable” or "non-potable.”

This Performance Standard would minimize adverse impacts to hydrology and/or water
quality. This Performance Standard would help to ensure that septage is not introduced
to wet pits.

PS. 3.5-6: If any off-channei excavation proposes to extend below the groundwater level, then six months
prior to the commencement of excavation below the water table, the applicant shail demonstrate
in a manner consistent with the Technical Studies that the pit is sufficiently set back from any
active drinking water wells within one-thousand (1,060) feet of the proposed pit boundaries, in
order {0 ensure that potential groundwater contamination is prevented.

This Performance Standard requires evaluation of all wells within 1,000 feet of proposed
pit boundaries. The technical studies differentiate setbacks between domestic wells (500
feet) and municipal wells (1,000 feet). The performance standard is appropriately
conservative to protect drinking water quality. However, it does not provide sufficient detail
to allow practical implementation.

PS. 3.5-8: No wastewater shall be directly discharged to Cache Creek. Sediment fines generated by
aggregate processing shall either be used for agricultural soil enhancement or shall be piaced in
settling ponds, designed and operated in accordance with all applicable regulations, and used for

backfill materials in off-channel excavations. Agricultural tailwater shall be diverted to catchment

basins prior to its release to the creek.

This Performance Standard addresses discharges associated with aggregate processing
and agricultural runoff. Insufficient detail regarding diversion of agricultural tailwater is
provided. Management of agricultural runoff is more thoroughly discussed under the
revised Performance Standard 3.5-3 in the mitigation section.
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- roj isti iti
Under this alternative, mining would continue at existing sites under current practices. The
maijority of aggregate within the planning area is currently extracted from within the Cache
Creek channel. However, several off-channel mining operations are currently permitted.
The potential for impacts to groundwater quality for the existing permits was mitigated
under previous CEQA analysis.
Alternative 1b - No Proj Existi i d Regulato nditi
The impacts from this alternative are similar to those of Alternative 1a.

Alternative 2 - No Mining (Alternative Site)

Under this alternative mining would be discontinued within the planning area and no new
off-channel wet pits would be created. The potential for chemical releases from mining
equipment and discharge of agricultural tailwater to new wet pits would be eliminated.

A tiv - Plan rati

Under this alternative mining would be discontinued within the planning area and no new
off-channel wet pits wouid be created. The potential for chemical releases from mining
equipment and discharge of agricultural tailwater to new wet pits would be eliminated.
Operation at the processing plants could continue and chemical releases could occur at
those locations. However, processing plants are generally located at some distance from
open water bodies and established surface water courses, and therefore would not pose
a significant threat to regional groundwater quality.

Alternative 4 - Shallow Mining (Alternative Method/Reclamation)

Under this alternative no new off-channe! wet pits would be created, and therefore potential
impacts to groundwater quality associated with chemical releases to wet pits would be
eliminated. However, under this alternative, much of the unsaturated zone would be
removed during excavation, reducing the effectiveness of the soil buffer in mitigating
chemical releases to the surface.

Alternative 5a - Decreased Mining (Restricted Allocation)

Under this alternative, off-channel mining would be encouraged over in-stream mining.
The result of implementing this policy would be an increased number of wet pits in the
planning area, potentially impacting groundwater quality.

Alternative - Decreased Mini horer Mining Perio

The impacts for this alternative would be similar to those of the OCMP Alternative.
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Alternative 6 - Agricultural Reclamation (with Mining Operations as Proposed)

Under this alternative, permanent wet pit iakes would not exceed 20 percent of the total
reclaimed areas; virtually all mined lands (80 percent) would be rectaimed to agriculture.
However, under this alternative, numerous temporary wet pits would be created during
mining and backfilled during the reclamation period. Water quality impacts could occur
during the mining and reclamation period.

Mitigation Measure 4.4-2a (OCMP, A-5a, A-5b, A-6)
Mitigation of potential water quality impacts would be addressed as described in the
flowchart presented as Figure 4.4-10. The OCMP and implementing ordinances

should be modified as described below.

Pollution Prevention

Performance Standard 3.5-6 of the OCMP and the associated ordinance should be
modified as follows:

If any off-channel excavation proposes to extend below the level of seasonal high groundwater
fevel, then six months prior to the commencement of excavation below the watertabfe average
rgh groundwater Igve! the applfcant shall demensﬂafeﬂﬁafn&ﬂﬁefeemmfenf-mﬁﬁhe-??eehmeei

eentamfﬁaﬂeﬁ-fs-pfeveﬂted fden and Io if ff- ite weﬂ Wil hm 1 00 feet of he propose

mining boun f activ re_identified, il ch toristi mping rate th, an
locations of screens) shall be determinad._If wells not located within 1.000 fe the pre-minin
im valuation will he considered compi

If mining is proposed within 1,000 feet of a municipal water supply or within 500 feet of 8 domestic
water supply well, a capture zone analysis shall be conducted using the U.S. Environmental
Protection Agency model WHPA, The simulation shail assume 30 days gf continuous pumping

of the water supply well (at its maximum probable yvield) under analysis. A mining setback shall
be established so that the caplure zone and the pit do not coincide. Alternatively, the applicant
shall submit & written agreement that the well owner has agreed fo relocate or redesign the well

t no expen he County). The analysis shall be prepared and signed by a Reaistered
Professional Engineer or Certified Hydrogeologist and submifted o the County for review and shall

be submitted to. and approved by, the County at least six_months prior to commencement of

cavation below th sonal hi I W veal

Any new drinking water wells proposed for installation within 1,000 feet of a proposed wef pit
mining area shall be subject to review by the nty Environmental Health De . The
County shall determine, based on site-specific hydrogeology and available water quality data,
whether to approve the proposed well instailation,

The Coun in ate staff or confract consultan vide thir critical review
of all hydrogeologic reports related to mining applications.
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Pollution Prevention

* Require wellhead protection mathematical modeling
to cstablish mining setbacks from existing wells

* Minimize agricultural ranoff into wet pits

® Restrict access to wel pits

* Restrict use of motorized watercraft in wet pits

* Maintain steep slopes below water surface )
to encourage free flow of groundwater in wet pits

* Restrict fueling and vehicle maintenance activities
in and near wet pits

» Require all mining operations to establish
REoToUs Moniioring programs

Data Evaluation

Dctermine background water quality levels
Evaluate data (Countv)
Compare resulss o established regulatory thresholds

g
* & @

."‘l\-.

L ,/' ) b\"

- .-~ Potential \\..‘\

Yes ——p—-=n- "], problem WW No
- \\identiﬁ%"
Y Y
Additional Investigation/Corrective Action Continued Monitoring

‘ * Requirc mining operator 1o retain qualificd . X;J:(li‘:rl gmgf‘[r‘s ﬁ}?;’ﬁg&%nﬁ?;’:fs’%%‘::‘ ete:

=y prolessional to determine extent of problem crfonn')mée bonds are released picie;
and provide corrective action recommendation P ‘ s

» Significant subsequent changes in land use
(¢.g. county park) for the wel pits would
require evaluation under CEQA

If determination indicates gravel operation
is source. opcrator must implement a
COITCCHIVe action piﬂl\

¢ If corrective action is incffective or infeasible
the operator must provide reparations to affected
well owners, either by treatment of water at the
wellhead or procurcmient of altcrnative water supply

Figure 4.4-10 Water Quality Evaluation and Mitigation Fiowchart

County of Yolo 4.4-36 OFF-CHANNEL MINING PLAN PROGRAM EIR
March 26, 1996 Hydralogy and Water Quality



Performance Standard 3.5-3 of the OCMP and the associated ordinance should be
replaced with the following Performance Standard:

Surface water shall be prevented from entering mined areas, through perimeter berms or ditches
and grading. Appropriate erosion control measures shall be incorporated into all surface drainage
systems. Draina n enti ilities within the proposed mining areas shall be desi 0
prevent discharges to the wet pits and surface water convevances (i.e., creeks and sloughs) from
the 20-year/1-hour storm or less. For events greater than the 20-year/1-hour storm, runoff shouid

be directed into surface water conveyances. Draj |lans shall not rely solely on ditches and
erms to di noff away from the wet pit. With roper main nee, berms and ditche:
deteriorate with fime and become ineffective. Diraina ians shall hasize gradi
disturbed areas that results in broad gentle slopes that drain away from the pits. Grading plans
all be reviewe 0 eval mpliance with drain i objectives prior to
project approval.
In_addition. a restriction shail be record n deed that requires berm itches be
errnanently maintained in a condition consistent with the final roval. The deed restriction shall
require i ction of rms and ditch registered logist or professional engineer
every fiv s r completion of recl ion. _Anin ion o inciuding recommendations
for corrective action. if needed, shall be submifted to the Yolo County Community Development
Agenc fowing each inspection. T r owner_shal! required to implement
recommended corrective action, if any. In ition. an inspection m which allows Coun
staff or other authorized personnel) fo inspect the ditches and berms shall be recorded on the
deed,

Performance Standard 2.5-8 of the OCMP and the associated ordinance should be
modified as follows:

Unnecessary personnel shall be excluded from off-channel excavations. Open wet pits shall be
fenced with a four strand barbed wire fence or the equivalent, prior to the commencement of
excavation,_during excavation. and during reclamation. Fencing may enclose the property of
which mining is a part, the mining site, or both. In addition, signs shall be installed at the project
site boundaries and access road, indicating that the excavation area is a-dangerzone restricted,
Additional security (e.g., gates with protected locks and wing fences to prevent drive-around

shall be provided at all vehicular access routes. The fencing and gates shall be maintained

throu t the mini nd reclamation period an r compietion of reclamation. A requirement
shall be recorded on the deed of the property which requires the landowner to maintain fences and
gates.

The potential for water quality degradation resulting from operation of motorized
- watercraft is adequately mitigated by Performance Standards 3.5-10 and 2.5-8.

" 'Maintaining steep slopes below the groundwater table in the wet pits would
discourage "clogging” of the aquifer and encourage the free flow of groundwater into
and out of the wet pits. Groundwater flow would continuously "freshen” the water and
reduce the potential for eutrophication of the wet pit lakes, or if it does occur, reduce
the severity. :

The potential for eutrophication of the wet pit lakes would be adequately mitigated by
Performance Standards 2.5-18 and 3.5-11 (discussed in Impact 4.4-3).
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Mitigation of potential releases from mining equipment and vehicles in and near the
wet pits is adequately addressed in the Hazards section of this EIR.

Performance Standard 2.4-11 of the OCMP and associated ordinance should be
deleted.

onitorin

Performance Standard 3.5-4 of the OCMP and the associated ordinance should be
modified as follows:

All surface mining operations that propose off-channe! excavations extending below the
groundwater table shall develop and maintain a groundwater monitoring program consisting of two

vel ity testing. F ater level monitori
m shalt be initiated at least six. m ior val of overburden a minimum, th
groundwater level monitoring program shall consist of three monitoring wells, with at least one well
paradient of the wet pit and tent of the wet pi onitoring_programs fo
ro d_mini reas exceedi 0 es (t roposed mining area ov life of the
project) shali inciude one additional well for each 100 acres 1o he mined. Therefore proposed
mining areas of 1 fo 899 acres would require 3 wells, 100 to 198 acres wi ire four wells, 200
0 299 acres would regui wells, and s . The lls shall be distributed through the vicini
of the proposed mining area and used for groundwater level measurements. Groundwater levels
il be collected fr itoring wells on 2 quarterly basis for six months prior to mining and
for the duration of the mining peried. All wellheads shall be surveyed with horizontal and vertical
control o allow calculation of groundwater elevations and development of groundwater confour
maps. Ground rlev I easured wi Aaceur of pius or minus 0.01 foo
minimum,

Water guality in the vicinity of each active wet pit mining location would be evaluated by analyzing

sam selecte foring wells (one upgradient and one downgradient) and wet pi
r sampling locations. Since mini } conducted in phases over a relatively

long period of time, pit boundaries would change with time  Selection, _and installation if
neces downgradi nitoring welis, which would be critical to adequatel aracterize
e _groundwater lity in the vicinity of wet pits id e th licant for
review and approval ounty. The selected monitoring wells shall be i Hed and d
at least six months prior to removal of overburden.The downgradient wells shouid be located as

near to active wet pit mining areas as is practical. The uparadient wells should be located an
adegquate distance from the proposed mining areg to ensure that effect of the wet pit on water

uality in the well would be negiigible e r tes from the wet pit should be collected in
anner to ensure that they ar resentativ waler i ithin the wet pit._ The mini

sampling schedui d required S described below.

Groundwater level and pit water surface level measurements.

Quarterly in all wells for the duration of mining and reclamation

[ pro d wet pit mini mple collection an alvsis of ical,_chemical a8 iological
constitu sh onducted accordi e following specifications:
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= Priorto removal of overburden- One ypgradi ne down ient well li d
i nths pri removal of ov rden and aqai h f excavation. Th
j hall minim for al_minerals, inorgani nitr: otal
roleum hydro ns (TPH iesel roil_benz | thylbenzene, and
xylenes (BTEX ic d nd 81 and coliform (with E. coli confirmatio
= During wet pit mining and active reclamation- The wet pit shall be sampled semi-annually
for_the duration _of mining and active reclamation. The samples shall, at_minimum. be
analyzed for general minerals, inorganics, pitrates, TPH as diesel and motor ¢il, BTEX,
estici A 8140 and 8150). and coliform (with E. coli confirmation
n radient_and one downgradient wells shal analyzed. at minimum,_for general
minerals, in ni itrates, TPH as diess] mofor oil, BTE icid A 8140 and
8150}, and coliform (with E. coli confirmation). The welis shall be sampled according to the
following schedule:
-2 rs. Semi-annuall
2 vears o completion of reclamation; uall
= After active reclamation- After all heav yipment work h een compieted in the vicini

of the pit, the TPH and BTEX analyses may be discontinued. The wet pit. one upgradient
and one downgradient well shall be sampied and analyzed for pH. temperature, nutrients

hosphorus and nitrogen), total dissolv olids, total coliform (with E. coli confirmation), and

biciogical oxygen demand. This monitoring shall be conduct;e_g avery two yegrg for g ten year
- period after completion of reclamation.

Areport to the County munity Development Agency and D ment of Environmental A
shall be submitted enrueaiiy-regarding-the-restits-of the-groundwaternonitoring-program within
30 davs of the required groundwater testing.

If._at the completion of the mining and reclamation period, water quality has not been impacted
all_monitoring wells_shall be destroved in accordance with California Department of Water
R 1 Well Standards (D 1891). ifth unty or other ncy wishes to maintain the

wells for future water resources evaluation, selected wells could be preserved for this use.

' The County may retain appropriate staff or contract consulftant to provide third party critical review
fall 'ro eglogic e relate monitoring.

"'Data valuation/Corrective Action

The foﬂowmg Performance Standard should be added to the OCMP and
implementing ordinance.

PS. 3.5-16: A performance bond shall be acquired to ensure that monitoring continues through
the mining period and ten years after the completion of reclamation.

Action 3.4-4 of the OCMP should be modified as follows:

gg YQLQ Cgunm ngmgﬂmg QQ ngngm Aggngz S gﬂ des;gnate staff to begweemﬁﬂmg—md
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Di he Wafer Re J | Water Quali 1!
MMMQQWLMM% The data base shall be expanded fo include

other relevant sources of information, so that it can be used as reference material for the-Weter
Resetrees-Agency-and-ether regional water planning efforts.

e imuy, i vels (MCL, i I mpa Co fation
stablished background le ifie fessional shall evaluate potential
contami s. Thee i il ] ce and f migratio e o
sub f th tamin hall be ifted fo the requlatol encies (Yol
County Commun ity Developme: ;Agencv and the Central Va[ ey Regiona matgr Quality ng[rol
Board) which identifies the source of the de ecte edial
o ber !emen 2] h Jicant for ive ci it i dee mmeo‘ hat e.s0ulc

Jysi Vi { im r jects _in _the vicinity of wel pits_shall_includ
consideration of potential water quality impacts on the open water bodies.

Implementation of these mitigation measures would reduce this potential impact to
a less-than-significant level for the OCMP and Alternatives 5a, 5b, and 6.

Mitigation Measure 4.4-2b (A-1a, A-1b, A-2, A-3, A-4)

None required.

Current mining projects under Altematives 1a and 1b would continue under existing
approvals (no impact). Alternatives 2, 3, and 4 would generate no new wet pits, and

therefore mitigation would not be required.

impact 4.4-3
Potential Degradation of Water Quality after Reclamation of Mined Lands

Mining betow the water table may occur within the planning area, creating wet pit lakes.
Reclamation plans may include leaving wet pit lakes as permanent features. The potential
long-term water quality impacts associated with wet pit lakes are described below.

Eutrophication/Biological Degradation

Eutrophication is defined as the loading of inorganic and organic dissolved and particulate
“matter o lakes and reservoirs at rates sufficient to increase the potential for high biological
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production. Eutrophication could occur during the mining period, but is considered more
likely to occur over the long term, especially if the sidewalls of the pit potentially become
clogged with fine-grained sediments or biclogical matter.  Eutrophic lakes tend to have
colored water (green/brown), high algae content, and very low dissolved oxygen content.
Eutrophication can be exacerbated by introduction of nutrients from agricultural operations,
poorly designed and/or sited septic systems, and municipal wastewater treatment systems.

A wet pit that penetrates the groundwater table would be continually “freshened" by
groundwater flow through the sidewalis, and would therefore not be significantly
susceptible to stagnation (David Keith Todd, 1995). The free flow of groundwater could
be reduced by clogging of the sidewalls (sedimentation or biological clogging), resulting in
a pit more susceptible to eutrophication. Maintaining steep slopes would reduce the
potential for clogging, but may conflict with the conditions necessary for high value biotics
habitat and result in hazards to the public. Biotics require gentler slopes and broad shailow
water areas. Gentle slopes and increased biological activity could increase the potential
for eutrophication.

Establishment of habitat in the wet pits during and after the reclamation period could
introduce additional sources of water quality degradation. These sources may include:
1) fecal material from animals (waterfowl, small mammals, and fish) that may contain
microbiological contaminants, 2) surface scum (floating planktonic cells, colonies and
filaments of aigae), and 3) rooted plant biomass, inciuding nuisance plants.

The following conclusions were made by Bruce Macier, the manager of the development
of the Groundwater Disinfection Ruie with the USEPA, about potential biological water
quality impacts associated with wet pit mining along Cache Creek (Macler, 1996b):

The types of plants and animals discussed above do not represent a source of contamination that
would adversely impact drinking water supplies. The primary source of microbial contamination of
surface and groundwater supplies is fecal material from humans and other large mammals. The only
known microorganism that waterfowl carry and could introduce in small guantities into the wet pits is
avian sarcoma, a virus with very littie potential for transport in an alluvial aquifer. it is far more likely
that domestic and municipal groundwater supplies would be impacted by nearby septic systems than
a wet pit lake that supports no livestock grazing or human recreation.

Nearly all research on persistence and transport of pathogens in water begins with a
source of the pathogens (i.e., a cesspool, cattle feedlot, sewage sludge application area).
Required or recommended setbacks™ established by the USEPA (1987) and the California
Department of Water Resources (1991) are based on a concentrated source of pathogens.
As discussed above, wet pit gravel mining and proposed reclamation would not result in
creation of this type of a source. To further demonstrate that an alluvial aquifer has
considerable ability to filter potential pathogen-containing water, data from another wet pit
mining area are described below.

1% Setbacks require that drinking water supply wells are installed at a given distance from a
contaminant source, typically 100 to 400 feet, to protect public health from pathogens.
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Wet pit gravel mining has been conducted within the Middle Reach of the Russian River
since the 1960s (EIP, 1994). The aquifer underlying the Russian River system is similar
to the aquifer underlying Cache Creek. Both are composed primarily of sand and gravel
near the channel with silt and clay content increasing with distance from the thalweg. Both
aquifers experience significant seasonal groundwater level fluctuation and both are used
as a primary drinking water source.

Mining of the Basalit Pit, located within the Middle Reach within 200 feet of the active
channel of the Russian River and approximately 1 mile south of the City of Healdsburg,
was initiated in 1967. The City of Healdsburg Wastewater Treatment Plant began
discharging secondarily treated wastewater into the Basalt Pit in 1872. The long-term
average discharge is approximately one million galions per day (Robertson, 1996). The
Basalt Pit is highly eutrophic (BASELINE, 1992). Surface and groundwater quality has
been monitored on a quarterly basis in the vicinity of the Basalt Pit since 1992. Monitoring
indicates that the pit water contains total and fecal coliform, often exceeding 700 MPN."®
Samples collected from the nearest downgradient monitoring well {located within 50 feet
of the pit) typically contain no total coliform or low levels (ranging from 2.1 to 64 MPN).
Fecal coliform at 1.1 MPN has been detected on only one occasion in the monitoring
well(Robertson, 1996). These data indicate that the area of water quality degradation
resulting from microorganisms in the vicinity of the eutrophic wet pit is limited to a relatively
short distance from the pit boundary.

Eutrophication and establishment of habitat in the reclaimed wet pits may reduce
groundwater quality in the aquifer near the pits. However, a significant pathogen source
would not be present. This potential source of water quality impact is considered less than
significant.

Flood Water Mixing

Flood waters that overtop alluvial separators (which would happen only during a storm with
magnitude greater than the 100-year event since 100-year flood protection is a condition
of approval for ali off-channel mining projects) would likely mix with water in the wet pits.
Fiood water can contain contaminants, including untreated or partially treated sewage,
petroleum hydrocarbons, and heavy metals. Mixing of flood water with the wet pits could
impact water quality in the aquifer near the pits, however this is considered a low
probability impact (chance of occurrence is one percent in any given year) and only
moderately exacerbated by the presence of the pits. Temporary impacts to shaliow
groundwater quality would occur whether the pits were present or not. This potential
source of water quality impact is considered less than significant without mitigation.

12 MPN means "most probable number" and is a statistical technique for.determining the presence - . .o

of coliform.
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lllegal Discharge of Chemicals

Itis possible that wastes and/or chemicals could be illegally discharged or dumped into the

wet pits during the mining and/or reclamation period or after reclamation is complete. ltis
considered less likely that illegal discharges would occur during the mining and reclamation
period because mining and processing personne! would represent a high profile presence.
BASELINE conducted an informal survey of several agencies® in California that are
involved with water quality issues and wet pits created by mining. None of these agencies
reported knowledge of any illegal dumping or discharges to wet pits within their jurisdiction.
Nevertheless, illegal dumping could occur during mining, the reclamation period, or after
reclamation is complete. itis anticipated that the most significant impact would result from
a large amount of chemical or waste transported to the wet pit lake by a car or truck. It
seems unlikely that a sufficient quantity of material to cause a significant impact would be
carried on foot to the lake.

An illegal discharge, depending on the type of chemical and quantity, could cause a
significant adverse impact to groundwater quality in the vicinity of the wet pit and
downgradient of the discharge. This source of water quality impact is considered
significant.

Discharges from Motorized Watercraft

After the completion of mining and reclamation, it is possible that the wet pit lakes could
be used for recreational purposes, either legally or illegally. Legal recreational use couid
result if the lakes were made available to the public (i.e. county park) or private use by
permission of the property owner. lilegal recreational users could access the lakes by

trespassing. Discharges of fuel, lubricants, and/or bilge water could result in degradation -

of water quality in the lakes. If this type of discharge occurred on a regular basis, it is
possible that groundwater quality in the aquifer adjacent to the wet pit could be impacted.
This source of water quality impact is considered significant.

Infiltration of Agricultural Waters

Under the existing condition, the ground surface, where infiltrating rainfall and irrigation
waters enter the subsurface, is approximately 10 to 75 feet above the groundwater table.
Under some potential mining scenarios, the post reclamation ground surface would be
lowered and, therefore, be nearer to the groundwater table, reducing the thickness of the
unsaturated zone. Water percolating through soils and sediment is generally improved in
quality as organic chemicals are adsorbed to soil particles. Reducing the thickness of this

“The agencies contacted included: the Central Valley Regional Water Quality Control Board, Yuba
County Planning Department, Fresno County Public Works, Zone 7 (Alameda County), California Department
of Water Resources, Humboldt County Planning Department, San Benito County Planning Department, Tulare
County Planning and Development Department.
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"filter" may reduce its capacity to remove contaminants such as herbicide and pesticide
residues from the infiltrating water, reducing groundwater quality.

A scenario was developed using mathematical modeling to evaluate the potential for
pesticides to leach through the unsaturated zone and reach the groundwater table
(Luhdorff and Scalmanini, et al., 1996). Atrazine was selected as the pesticide to use in
the simulation because it is applied to crops in the planning area and is an identified
"leacher” (a compound with high leaching potential relative to other similar compounds).
An unsaturated zone with a thickness of 10 feet was used in the simulation to represent
pre-mining conditions. The resulits indicated that atrazine concentrations were significantly
reduced by processes in the unsaturated zone. However, after 900 days, atrazine reached
the water table in concentrations greater than the USEPA maximum contaminant level.

An unsaturated zone thickness of five feet was used in a second simulation to represent
post reclamation conditions. In the post reclamation scenario, the model indicates that the
reduced unsaturated zone thickness is essentially offset by the reduction in grain size
which would result from proposed mining and reclamation acfivities.

Topsoil formerly in agricultural production may be used to provide a growing medium for
reclamation plantings around the reclaimed pits. These soils may contain residual
concentrations of persistent pesticides and/or herbicides (e.g., DDT, DDE). Rainfali may
ieach detectable concentrations of these chemicals into the wet pits, degrading water
quaiity.

Bioaccumulation of Mercury

Mercury, a silver-white liquid metal in its elemental form, is a potential environmental
poliutant. Mercury is a potent neurotoxin, capable of causing brain damage in deveioping
fetuses and mild fremors and emotional disturbances in adults exposed to sufficient
concentrations. Compounds of mercury can also be harmful to health. Organic mercury
compounds, including methylmercury, are rapidly accumuiated by aquatic animals. The
concentration of these compounds increases through time in the flesh of fish
{bicaccumulation). In addition, the accumulation of organic mercury concentrates along
aguatic food chains, reaching high levels at the top predators through a process referred
to as biomagnification. Consumption of fish with bioaccumulated levels of methylmercury
is the largest source of mercury exposure for humans.

The Cache Creek watershed drains areas of the Clearlake Highlands and presents the
potential for significant levels of mercury in sediment and water resources. Mercury-
bearing ores are primarily found within the Cenozoic Clear Lake Voicanics bedrock within
the north-central Coast Ranges but are aiso found in extremely deformed Franciscan
bedrock within the region. Most of the mercury deposits are formed as epithermal (low
temperature, low pressure) deposits of sulfide ores, including cinnabar. These deposits

_have been historically mined within the region and have produced a large percentageof

mercury mined within the United States.
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Recent water quality sampling performed by the Central Vailey Regional Water Quality
Control Board (Foe, 1996) indicates that floodwaters sampled from Cache Creek during
1995 and 1996 contain significant levels of mercury. Unfiltered water samples collected
just upstream of the town of Rumsey contained total mercury at levels between 1,000 to
4,000 nanograms (10° grams) per liter (parts per triffion). These levels were considerably
higher than mercury levels measured in samples collected upstream on Cache Creek,
downstream of Clear Lake, and on the North Fork of Cache Creek downstream of Indian
Spring Reservoir. The levels at Rumsey were also higher than the levels measured in
Bear Creek. These data indicate a potential source of elevated mercury between the
confluences of the North Fork (upstream) and Bear Creek (downstream) with Cache Creek.
The suspected source is probably an unidentified abandoned mercury mining operation
within the watershed of one of the smaller creeks entering this reach of Cache Creek (Foe,
1996).

The availability of mercury within the Cache Creek watershed, both naturally-occurring as
bedrock deposits and from mercury mining and processing facilities, indicates that the
alluvial sediments within the OCMP planning area may contain significant levels of
mercury. The mercury within these deposits is likely inorganic forms of mercury, including
fragments of mercury suifide deposits and mercury adsorbed to clay particles. Soils
developed on these deposits may also contain mercury. In particular, the organic surface
(A-horizon) soils are likely to contain relatively high levels (compared to deeper sediments)
because of the affinity of mercury for forming strong complexes with organic material in
these soils.

Under existing conditions, the forms of mercury expected in the sediments would be
relatively stable and have low solubility. The mobility of mercury in the subsurface wouid
be limited by the oxidizing environment of the unsaturated zone, neutral to slightly acidic
soil conditions, and relatively low temperatures.

Under these existing conditions, the solubility of mercury is low and adverse impacts to
groundwater quality would not be expected. The maximum contaminant level (MCL) for
mercury for drinking water set forth in the California Code of Regulations is 0.002
milligrams per liter (mg/L). Twenty three groundwater quality samples collected within the
OCMP planning area during the period 1992 to 1995 (Luhdorff and Scalmanini, et al.,1996)
have not contained mercury above detection limits (0.0002 mg/L). These data indicate that
if mercury is present in groundwater, the concentration is more than ten times lower than
the drinking water standard.

However, aquatic life is more susceptible to the impact of mercury in water due to the
potential for direct exposure to methylimercury. The US Environmental Protection Agency's
national ambient (four-day average) water quality criteria to protect freshwater aguatic life
for mercury is 0.000012 mg/L. This threshold is, therefore, 167 times lower than drinking
water standard.
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Methyimercury is formed through "methylation” of inorganic mercury. Methylation occurs
primarily as an assimilative process within the cells of organisms which are able to
metabolize available mercury compounds. Suifur-reducing anaerobic bacteria are
considered to be the most efficient organisms for methylation of mercury. The conversion
of mercury to methyimercury is, therefore, promoted by anaerobic (oxygen-deficient), acidic
(low pH) aquatic environments. The rate of methylmercury production is generally
controlled by the availability of mercury and the presence of anaerobic bacteria. Although
methylmercury is volatile and unstable in the aquatic environment, bioaccumulation of this
compound in the tissue of aquatic life and biomagnification of methylmercury in the food
chain present potential environmental health impacts in environments where
methyimercury forms.

Reclamation of off-channel mining areas within the OCMP planning area to deep,
permanent lakes could present conditions favorable to the conversion of mercury to
methyimercury. Thermal stratification of lake waters and accumulation of organic matter
could promote the development of anaerobic conditions in the bottom of the lakes.
Although throughflow of groundwater through the lakes would be expected to reduce the
potential for severe eutrophication of the lakes, algal growth and detritus from the margins
of the lakes could provide a significant source of organic materials. Deeper portions of the
lakes could be deficient in dissolved oxygen. Anaerobic conditions could promote the
development of significant anaerobic bacteria populations, capable of converting inorganic
mercury to methylmercury.

Aithough anaerobic conditions could develop within the lakes, the production of
methyimercury would be dependent on the availability of inorganic mercury within the
lakes. Detection of mercury in the alluvial deposits within the OCMP planning area would
be expected due to the presence of mercury within the Cache Creek watershed. However,
data are not currently available on the concentration of inorganic mercury within the alluvial
sediments in which the lakes would be formed. Although the concentration of total mercury
in lake sediments or lake water provides an indication of the availability of mercury for
methylation, a direct correlation between the amount of total mercury and the amount of
methyimercury within an aquatic system has not been established in studies conducted
within the region of the project site (Burau, 1996). Biological organisms may not be abie
to metabotize all forms of inorganic mercury (which would be measured in total mercury
analysis). In addition, specific water quality parameters, such as pH, dissoived oxygen
levels, would control the environments necessary for methylation of mercury.

Wet pit mining operations at the Solano Concrete Company's property, located near the
center of the OCMP planning area, have been conducted since 1980 under an approved
mining permit. Progressive mining of the 100-acre Hutson parcel has created a large open
water body. Mining was completed at the parcel in Novemnber 1985. Surface water quality
samples were collected in the mining pit during three sampling events in 1992, 1994, and
1995. Testing of the water sampled in the pit did not identify total mercury concentrations
above the detection limit of 0.0002 mg/L {(Luhdorff and Scalmanini, et al., 1996). The US

- EPA water quality criterion for protection of freshwater aquatic life is 0.000012 mg/L.
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These levels are significantly lower than the EPA's recommended maximum short-term
(one-hour average) criterion for the protection of aquatic life (0.0024 mg/L).

The pH measurements for the collected samples from the Hutson parcel lake ranged from
8.5 to 8.7, suggesting a consistent moderately alkaline condition for the surface water in
the lake. The pH was slightly more alkaline than groundwater sampies from wells
surrounding the pit. The measured pH of the water would not be conducive to the
processes which promote methylation of mercury.

The surface water sampling results from the Solano Concrete Company's wet pit mining
operation do not indicate conditions that would promote conversion of mercury to
methylmercury. However, the surface water samples collected from an active mining pit
would not necessarily be reflective of the chemistry of waters at the bottom of the pit or
those in a reclaimed lake. In addition, the availability of inorganic mercury is not accurately
known. The expected source of inorganic mercury would be the ailuvial sediment itself,
and in particular the fine-grained sediments which couid include clay particles with
adsorbed mercury. It should be noted that sediments below the groundwater table have
been exposed to groundwater. it is possible that low oxygen levels and the presence of
anaerobic bacteria within the groundwater may have resulted in some previous methylation
of inorganic mercury within the aquifer over time.

Discharge of fines from the aggregate processing plants to the mined areas as part of
reclamation would increase the percentage of fine-grained sediment in the reclaimed lakes.
The fine-grained sediments generated from processing of aggregate from off-channel
mining areas would be expected to have mercury concentrations similar to those in the
deposits forming the bottom and sides of the lakes. Processing fines generated from
aggregate mined from the active Cache Creek channel may contain relatively higher
mercury concentration; these young deposits may be affected by increased available
mercury due to historic mining operations within the watershed. Although the OCMP
requires flood protection for the proposed mining areas, additional input of sediment to the
lakes could occur during infrequent discharges of Cache Creek flows into the pits during
floods exceeding the 100-year event. Minor inputs of mercury from precipitation and
atmospheric fallout could also be expected.

The potential increased conversion of inorganic mercury to methylmercury as a
consequence of development of anaerobic conditions within lakes formed in proposed
mining areas is a possible impact. Increased production of methylmercury could have a
significant impact on aquatic {ife within the lakes. Bioaccumuiation of methylmercury within
fish inhabiting the lakes could present health effects to people consuming these fish. The
Food and Drug Administration set the threshold level of methylmercury in fish consumed
by humans at 1.0 mg/kg. However, the National Academnty of Science recommends a level
of 0.5 mg/kg. Although methylation of mercury could occur in other aquatic environments
within the Cache Creek system, including wetland areas, potential production of
methylmercury in lakes formed in mining areas would be a significant environmental impact
related to activities under the proposed OCMP.
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Under the OCMP, off-channel mining would be encouraged over in-stream mining. The
result of implementing the OCMP would be an increased number of wet pits in the planning
area. Five off-channel long-term mining applications have been submitted to the County
for review under the OCMP. Of the 2,256 acres proposed for mining in these applications,
roughly 84 percent would be wet pit mines and the remainder would be dry pit mines, This
would result in long-term exposure of wet pits at numerous locations (11 pits covering 771
acres at completion of reciamation).

The OCMP contains Goals and Performance Standards designed to address potential
long-term impacts to groundwater quality associated with permanent wet pits:

Goal 3.2-2: Maintain the quality of surface and groundwater so that nearby agricultural productivity and
available drinking water supplies are not diminished.

This Goal, with regard to potential long-term water quality impacts, is supported by
Performance Standards 2.5-8, 2.5-18, 3.5-10, and 3.5-11.

PS. 2.5-8. Unnecessary personnel shall be excluded from off-channe! excavations. Open pits shall be
fenced with a four strand barbed wire fence or the equivalent, prior to the commencement of
excavation. Fencing may enclose the property of which mining is a part, the mining site, or both,
in addition, signs shall be installed at the project site boundaries and access road, indicating that
the excavation area is a danger zone.

This Performance Standard may not provide adequate protection of water quality.
Additional security measures at the gates would further deter vehicular access to the wet
pits, minimizing potential impacts associated with illegal dumping.

PS. 2.5-18 All final reclaimed siopes shall have a minimum safety factor equal to or greater than the
critical gradient as determined by an engineering analysis of the slope stability. Final slopes
less than five (5) feet below groundwater shall be designed in accordance with the reclaimed
use. Reclaimed wet pit siopes located five (5) feet or more below groundwater level shall not
exceed 1.1 (horizontal:vertical), in order to minimize the effects of sedimentation and
biologicai clogging on groundwater flow and to prevent stagnation.

The appropriateness of slope steepness with regards to slope stability is discussed in
Impact 4.3-2 of this EIR. Steep slopes would reduce the effects of sedimentation and
clogging (relative to gentler slopes), and would tend to reduce the likelihood of stagnation
and eutrophication of the wet pit lakes.

PS. 3.5-10: The use of motorized watercraft on any pond, lake, or other water body created as part of the
approved reclamation pian is prohibited.

This Performance Standard is not adequately specific regarding whether motorized
watercraft on lakes would be permitted during mining, or whether electric-powered
_.watercraft would be permitted.
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PS. 3.5-11: The use of off-channel wet pits for the storage and treatment of sewage effiuent, or for landfill
purposes, is prohibited.

This Performance Standard would minimize adverse impacts to hydrology and/or water
quality.

Alternative 1a - No Project (Existing Conditions)

Under this alternative, mining wouid continue in a manner simiiar to current practices. The
maijority of aggregate within the planning area is currently extracted from within the Cache
Creek channel. However, several off-channel mining operations are currently permitted.
Potential impacts to water quality resulting from current mining operations have been
evaluated under previous CEQA review.

Alternative 1b - No Proje isti ermits and Regulatory Condition

The impacts for this alternative would be similar to those of Alternative 1a.

Alternative 2 - No Mining (Alternative Si

Under this alternative mining would be discontinued within the planning area and no new

off-channel wet pits would be created. The potential for local long-term water quality
degradation associated with new wet pits would be eliminated.

Alternative 3 - Plant Operation Only (importation)

Under this alternative mining would be discontinued within the planning area and no new
off-channel wet pits would be created. The potential for long-term water quality
degradation associated with new wet pits would be eliminated. Operation at the
processing plants could continue and chemical release could occur at those locations.
However, processing plants are generally located at some distance from open water
bodies and established surface water courses, and therefore would not pose a significant
threat to regional groundwater quality. In addition, processing plant operations are

required to maintain and implement a Storm Water Pollution Prevention Plan to reduce or

eliminate impacts to surface water quality

Alternative 4 - Shallow Mining {Alternative Method_legiamatign)

Under this alternative no new off-channel wet pits would be created, and therefore the
potential for long-term water quality degradation associated with new wet pits would be
eliminated. However, under this alternative, much of the unsaturated zone would be
removed during excavation, reducing the effectiveness of the soil buffer in mitigating
chemical releases to the surface. ‘
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Alternative 5a - Decreased Mining {Restricted Allocation)

Under this alternative, off-channel mining would be encouraged over in-stream mining.
The result of implementing this policy would be an increased number of wet pits in the
planning area, potentially impacting groundwater quality.

Alternative Sb - Decreased Mining (Shorter Mining Period)
The impacts for this alternative wouid be similar to those of the OCMP Alternative.
Alternative 6 - Agriculiural Reclamation (wi ini eratio s Pr

Under this alternative, permanent wet pit lakes would not be permitted; a minimum of 80
percent of all mined lands would be reclaimed to agriculture. 1t is likely that under this
requirement, numerous temporary wet pits would be created during mining and backfilled
during the reclamation period. Up to 20 percent of the mined areas could be reclaimed as
wet pits. Therefore, potential long-term water quality impacts associated with permanent
wet pits could occur.

Mitigation Measure 4.4-3a (OCMP, A-5a, A-5b, A-B)

In addition fo the policies included in the OCMP, the following mitigation measures
shall be implemented to reduce potential impacts associated with backfilled pits.

The potential for eutrophication and biological degradation of wet pit lakes would be
adequately mitigated by Performance Standards 2.5-18 and 3.5-11, and Mitigation
Measure 4.4-2a.

The potential for illegal discharges to occur would be adequately mitigated by
Mitigation Measure 4.4-2a.

The potential for water quality degradation resulting from legal operation of motorized
watercraft is adequately mitigated by Performance Standard 3.5-10. The potential
impacts associated with illegal operation of watercraft in the lakes is adequately
mitigated by the requirement for fencing and locked gates, discussed above
(Performance Standard 2.5-8).

The potential impacts associated with groundwater quality degradation would be
partially mitigated by implementation of the monitoring program described in
Mitigation Measure 4.2-2. In addition, the following Performance Standard shall be
added to the OCMP and implementing ordinance:

O erb j i shalf wi v r :be to su Iamat:
__,, _tgg_tma for aanr*ultural chem:cals lf topsoil (A-horizon sgdi. formerly.in Qg gggﬁg@ g[gdgctggg. @
ed e_within_§ ina f a_wi e_soils must be s e rf
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lacement an d for icides and herbicides (EPA 8140 and 8150). les sh
coﬂected and anaivzed in_accordance with EPA Test Merhods for Evaluatma Sol/d Waste

or herbicid above he M. Contaminant Levels for pri ; inking water (California Code
or Regulations) shall not be placed in areas that drain to the wet pits.

The following performance standards shall be added fo the OCMP to mitigate the
potential for significant adverse impacts associated with the conversion of mercury
occurring within Cache Creek alluvial deposits to methylmercury:

Pgor t_q Q,Qg;;gvg! of [eg[gmgug Qt ggg gate mining ar@as to pe mgnen: [akeg, the Qogntz ,s;hal

area w;;hm the OCMP p!annma area. to evaluate the potential for mcrgased methyimercury

production associated with wet pit mining and reclamation of mining areas fo permanent lakes.
The program shall include sampling of water and sediments from the boftom of the existing pit and

analysis of the samples for organic content pH. dissolved oxygen content. dissolved carbon
content_and fotal mercury. In addition, s les of predatory fi referably. largemouth ba

hall be coll d and an. for and methyimercury content. If the initial samplin
indicates either of the following conditions, the County shall perdform verification sampling:

. Avera 1] ions of total mercury in excess of 0.000012 ma/ i water;

Mercury levels in fish samples in excess of 0.5 mg/kg.

If verification s ling indicates exceedance of these mercu andards, the County shall not
a ve reclamation of rining arn rmanen S,

in the event of approval of reclamation of mined areas o permanent lakes, the first lake reclaimed
as part of each approved long-ran ining plan shall be evalyated annually by the Jandowner for
five years for conditions that could result in significant methylmercury production. The annual
evaluations shall be conducted by a qualified aquatic biologist or limnologist and shall include the
following apalyses:

. Lake condition profiling during the period June through Sepfember, including
measurements of pH, eH (or redox_potential), temperature, dissolved oxygen, and
total dissolved carbon.

. Collection of a minimum of five predator fish (preferably largemouth bass) specimens

analysis of the specimens for mercury and methylmercury content.
f averaqe fish specime tent exceeds 0.5 ma/kq for two consecutive years, wet
it_mining_on _prope, ontroll the _minin erafor/owner shall be suspended and the
owner/operator shall either:
. Present a revised recl Li la Yolo Counly Community Dew: ment

Agency which provides for filling reclaimed lake o a level five feel above average
seasonal high groundwater level with a suifable backfill matenal, or

Present itiqation ph e Yolo Cou, t' Communit vélr menf Agéncy whi

rovidi feasible and reliable method for reducing methyimercu roduction.
Potential mitigation could incluyde permanent aeration of bottom levels of the fake.
lferation of w hemi: increasin or dissolved organic carbon level.
control of anaerobic bacteria populations.  The mitigation plan would require approval
by th ional Water Quali rol B Department of Fish and Game. and the
/i nfy D 'm f Envi { Health.
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Implementation of these mitigation measures would reduce this potential impact to
a less-than-significant level for the OCMP and Alternatives 5a, 5b, and 6.

Mitigation Measure 4.4-3b (A-1a, A-1b, A-2, A-3, A-4)
None required.

Current projects under Alternatives 1a and 1b would continue under ekisting
approvals (no impacts). Alternatives 2, 3, and 4 would generate no new wet pits, and
therefore mitigation would not be required.

Impact4.4-4
Loss of Water from Aquifer Storage Due to Evaporation

Water continuously moves through the hydrologic cycle; either from the subsurface to the
atmosphere through evaporation and evapotranspiration or from the atmosphere to the
subsurface as precipitation/infiltration. In general, when it is not raining, moisture moves
from the subsurface to the atmosphere through evaporation and evapotranspiration. in
addition to water naturally being exchanged through the hydrologic cycle, groundwater and
surface water are used for irrigation of crops. In the planning area, the crops are irrigated
by both surface water and groundwater.

Impacts of evaporative losses from a wet pit lake are typically evaluated by comparing
such losses with historic evapotranspiration losses from agricultural crops. The annual
evaporation rate from an open water surface in the vicinity of the planning area is
estimated to be 3.92 feet per year (DWR, 1975) (Tabile 4.4-1). Annual evapotranspiration
rates for crops typically grown in the area range from 0.95 foot/year to 3.64 feet/year (Table
4 .4-1). However, the presence of wet pits could provide valuable habitat. Water in the
Cache Creek system has several designated beneficial uses as described in the Basin
Plan (RWQCB, 1991) including agriculture, drinking water, and habitat support,

D OCMP and | nting Ordinances

Implementation of the OCMP would result in the creation of numerous permanent wet pits
within the planning area. Based on the mining and reclamation plans proposed under the
five long-term applications currently under review by the County, the totai wet pit surface
area that would be created in the next 30 years would be approximately 771 acres. Annual
losses of groundwater from these wet pit surfaces is estimated at 3,022 acre-feet per year,
based on a rate of 3.92 feet/year. This apparent loss would be reduced by the amount of
precipitation that does not run off*' (average runoff is 2.5 inches per year (Rantz, 1974)).

Z'Precipitation that does not run off stays within the basin as soil moisture (used by plants) or
groundwater recharge. Under existing conditions, 16.5 inches of the average 19 inches of rainfall remain in
the basin. The 2.5 inches that would fypically run off under existing conditions would be captured by the

... proposed.wet pits.  This would reduce the.net loss.of water from storage due.to evaporation fromthe pits.by. ..

161 acre-feet.
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Therefore the net loss of water due to evaporation associated with the wet pits is estimated
to be 2,861 acre-feet per year (3.71 feet/lyear from lakes, 5.21 feet/year from wetland
- habitat). The potential impact associated with the loss of 2,861 acre-feet of water per year
may be mitigated by the creation of valuable wildlife habitat in the open water lake areas.

The OCMP contains policies designed to address potential adverse impacts associated
with wet pits, including:

Action 3.4-1:  Consider evapotranspiration losses as an acceptable result of exposed groundwater, when
reclaimed shallow wet pit areas are inciuded as a part of proposed riparian habitat or
recreational facilities.

Under this policy, the County designates habitat support as an acceptable use of
groundwater. Upon completion of proposed mining, annual evaporation losses from wet
pits are estimated at 2,861 acre-feet per year. This is a less-than-significant impact.

PS. 3.5-12: Reclaimed wet pits shall minimize shallow depths in order to reduce evapotranspiration,
unless the shaliow areas are being reclaimed to wetland habitat. Wet pits shall be

considered shallow when they extend iess than ten (10) feet into the groundwater table.

This Performance Standard attempts to balance the contradictory objectives of minimizing
evaporation losses and creation of valuable habitat. Steep-sided wet pits provide littie
riparian habitat value, but reduce evaporative losses relative to shallow wet pits. Creation
of valuable habitat would be required to mitigate this potential impact. However,
implementation of this performance standard would not reduce loss of groundwater to
evaporation.

Water is lost to the atmosphere (evapotranspiration) and from open water wet pit lakes
(evaporation). Open pit lakes will eventually support valuable wildlife habitat. Both
agriculture and habitat are described as designated beneficial uses of water in the Basin
Plan (1991).

Alternative 1a - No Proj xistin ition

Under this alternative, mining would continue in a manner similar to current practices. The
maijority of aggregate within the planning area is currently extracted from within the Cache
Creek channel. However, one off-channel wet pit is currently permitted. Potential impacts
resulting from evaporative losses from current mining operations have been evaluated
under previous CEQA review.

Alternative 1b - No Project (Existing Permits and Regulatory Condition)

Same as Alternative 1a.
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Alternative 2 - No Mining (Aliernative Site)

Under this alternative mining would be discontinued within the planning area and no new

off-channel wet pits would be created. No evaporative losses would occur locally under

this alternative beyond those that would occur at permitted mining and reclamation sites.
fernative 3 - P erati | ion

Same as Alternative 2.

Alternative 4 - Shallow Mining {Alternative Method/Reclamation)

Under this alternative no new off-channel wet pits would be created. No additional
evaporative losses would occur under this alternative.

Alternative 5a - Decreased Mining (Restricted Aliocation)

Under this alternative, off-channel mining would be encouraged over in-stream mining.
The result of implementing this policy would be an increased number of wet pits in the
planning area, resulting in increased evaporative losses. This is a potentially significant
impact.

Alternative 5b - Decreased Mining {(Shorter Mining Period)

Same as OCMP Alternative.

Alternative 6 - Agriculfural Reclamation (with Mining Operations as Proposed)

Under this alternative new permanent off-channel wet pits would be limited to 20 percent
of the total reclaimed area. Evaporative losses during mining, prior to reclamation as
agricultural land, and from the permanent lakes would occur. This is a potentially
significant impact.

Mitigation Measure 4.4-4a (OCMP, A-5a, A-5b, A-6)

None required.

Performance Standard 3.5-12 of the OCMP should be modified as follows:

be reclaimed to i a ildlife /i

implementation of this mitigation measure would reduce this impact to a less-than-

significant level for the OCMP and Alternatives 5a, 5b, and 6.
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Mitigation Measure 4.4-4b (A-1a, A-1b, A-2, A-3, A-4)
None required.

Current mining projects under Alteratives 1a and 1b would continue under existing
approvals (no impact). Altematives 2, 3, and 4 would generate no impact associated
with evaporative losses, and therefore mitigation would not be required.

impact 4.4-5
Potential Impacts Associated with Groundwater Recharge

It may be possible to use former mining areas (dry pits and future wet pits may be created)
as recharge basins as part of a groundwater recharge system. However, the creation of
wet pits alone provides no recharge benefits; the presence of the pits results in a net loss
of groundwater from the aquifer, since evaporation rates exceed rainfall in the planning
area. In addition, recharge would not be achieved by pumping groundwater into the pits,
since this would result in removing groundwater from storage while simultanecusly
replenishing it. Recharge could be achieved by diverting surface water from irrigation
‘canals and/or creeks into the pits.

Management of groundwater and surface water suppiies and transfers is the primary
responsibility of the Yolo County Fiood Control and Water Conservation District
(YCFCWCD). A water management plan has not been completed by YCFCWCD at this
time. It is therefore unknown whether the wet pit lakes would be compatible with the goals
of a YCFCWD water management plan.

P and Implementing Ordinances

The OCMP and associated Technical Studies provide insufficient information on the use
of former mining areas as groundwater recharge facilities to allow for adequate analysis
of associated potential environmental impacts. The OCMP contains policies regarding the
use of former mining areas as recharge facilities. However, a water management plan has
not been prepared as part of the project, and therefore cannot be evaluated in this EIR.
The intent of the County to cooperate and coordinate with the YCFCWCD is an appropriate

goal; however, the OCMP should not attempt to design or mitigate potential environmental -

impacts associated with a groundwater recharge program that has not been completed.
The following policies regarding groundwater recharge are included in the OCMP:

Goal 3.2-1: Promote the conjunctive use of surface and groundwater to maximize the availability of water
for a range of uses, including habitat, recreation, agriculture, water storage, flood control, and
urban development.

IObj. 3.3-1 Encourage the development of a Countywide water management pfogram. including the
participation of the YCFCWCD and other relevant agencies, to coordinate the monitoring and
analysis of both surface and groundwater supplies.
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Obj. 3.3-3:

Action 3.4-2:

Action 3.4-6:

Action 3.4-7;

Action 3.4-8;

PS. 3.5-7:

PS. 3.5-14:

PS. 3.5-15:

Improve the recharge capabifity along Cache Creek through the development of off-channel
ponds, lakes, and canals that have the ability to raise locat groundwater levels.

Coordinate with the Yolo County Flood Control and Water Conservation District in developing
an integrated groundwater recharge plan for Cache Creek, in order to increase the available
groundwater supply for municipal and agricultural uses. When it is intended that reclaimed
off-channel excavations be used as a part of the recharge plan, the County shall consider the
siting and design requirements needed to accommodate the District's requirements.

Locate groundwater management facilities in accordance with the Recommended
Management Activity Zones described in the Technical Studies. Groundwater recharge
basins shall be concentrated in Zone 4.

Encourage the transfer of sediment fines generated by aggregate processing from mining
operations located in areas recommended for groundwater recharge (Zone 4 in the
Recommended Management Activity Zones described in the Technical Studies) to areas
where groundwater enhancement is less favorable, especially Zone 3. This would reduce
the impacts associated with backfilling in areas where recharge efforts are emphasized.

Develop groundwater recharge basins in Zone 4 of the Recommended Management Activity
Zones described in the Technical Studies. Said basins should be situated at ieast ten feet
above the groundwater level, with relatively flat pit floors that are easily accessible by
maintenance equipment.

Off-channel excavations that will be reclaimed to recharge basins shall maintain a minimum
ten (10) foot unsaturated zone below the pit floor, in order to allow for groundwater mounding
and provide maintenance opporiunities.

Reciamation plans including proposed ponds, lakes, or other bodies of water shall be referred
to the Yolo County Flood Control and Water Conservation District and the Mosquito
Abatement District for review and comment prior to approval.

If any off-channel excavations are proposed to be reclaimed to water recharge facilities, then
prior to the commencement of excavation below the water table, the applicant shall
demonstrate in a manner consistent with the Technical Studies that the recharged water will
not be discharged into a gaining reach of Cache Creek.

Iternative 1a_- No Project (Existi nditi

A water management plan has not been completed, and therefore cannot be evaluated in
this EIR. Potential impacts associated with the use of former mining areas as recharge
facilities would be subject to CEQA review after a water management plan has been

completed.

Aliernative 1

- No Proj isti o ondition

Same as Alternative 1a.
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Alternative 2 - No Mining (Alternative Site)

Same as Alternative 1a.

Alternative 3 - Plant Operation Only (Importation)

Same as Alternative 1a.

Alternative 4 - Shallow Mining {(Alternative Method/Reclamation)

Same as OCMP.

Alternative 5a - Decreased Mining (Restricted Allocation)
Same as OCMP.

Alternative 5b - Decreased Mining (Shorter Mining Period)
Same as OCMP.

Alternative 6 - Agricultural Reclamation {(with_Mining Operations as Proposed)

Same as OCMP.
Mitigation Measure 4.4-6a (OCMP, A-4, A-5a, A-5b, A-6)

The County shall eliminate the following Actions and Performance Standards from
the OCMP: Objective 3.3-3, Actions 3.4-2, 3.4-6 through 3.4-8, Performance
Standards 3.5-7, 3.5-9, 3.5-14, and 3.5-15.

Implementation of the mitigation measures would eliminate potential impacts
associated with coordination with a separate undefined project.

Mitigation Measure 4.4-5b (A-1a, A-1b, A-2, A-3)

None required.

impact 4.4-6
Potential Impacts Resulting from Storm-Related Flooding

in most of the upstream portions of the planning area (west of Road 94B), the existing
configuration of the Cache Creek channel has the capacity to convey the 100-year storm
(NHC, 1995). In several locations downstream {east of Road 94B), the Cache Creek
channel cannot contain 100-year flows. Portions of the planning area are also subject to
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flooding from local runoff and overflows from smaller tributaries, inciuding Lamb Valley
Slough and Willow Siough.

D Pandl i rdina

impiementation of the OCMP would encourage off-channel mining rather than in-channel
mining. f in-channel mining were eliminated or reduced to levels below the rate of
replenishment, sand and gravel would begin to accumulate in the channel, reducing fiood
storage volume and conveyance. Without intervention (maintenance mining within the
channel or heightening levees), the channel would eventually aggrade to the level where
100-year flood protection of the mining areas would be lost.

Completion of all the mining and reclamation proposed by the five long-term applications
submitted to the County would result in the creation of numerous internally-drained lowered
surfaces. This would, in effect, remove a portion of the contributing drainage area to
Cache Creek and result in an incremental reduction in the base flood elevation. However,
since the total area fo be mined is only 2,211 acres (3.45 square miles) and the Cache
Creek drainage basin has a watershed area of 1,140 square miles, the 0.3 percent
reduction in drainage area is expected to have very little impact on regional flooding.

The OCMP contains policies designed to address potential adverse impacts associated
with wet pit lakes, including:

Goal 4.2-1: Recognize that Cache Creek is a dynamic stream system that naturally undergoes gradual
and sometimes sudden changes during high flow events.

This Goal is supported by Actions 4.4-2, 4.4-3, and 4.4-6.

Goal 4.2-2: Coordinate land uses and improvements along Cache Creek so that the adverse effects of
flooding and erosion are minimized.

This Goal is supported by Actions 4.4-1, 4. 4-4, and 4.4-5, and Performance Standards 4.5-
1 and 4.4-6.

Goal 4.2-3: Establish a more natural channel floodway capable of conveying flood waters without
damaging essential structures, causing excessive erosion, or adversely affecting adjoining
land uses.

This Goal is supported by Action 4.4-7 and Performance Standard 4.5-7.
Obj. 4.3-1; Provide flood management as required to protect the public health and safety.

It is assumed that this Objective refers to flood management within the planning area since
protection of health and safety outside the planning area would be beyond the jurisdiction
of the OCMP. Regardiess, implementation of this goal may exacerbate existing flooding

--problems downstream of the planning area. -Reducing channel roughness and minimizing----
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backwater effects at essential structures (i.e. bridges) could result in increasing base flood

elevations at downstream locations. This Objective is supported by Action 4.4-5 and

‘Performance Standards 4.5-6 and 4.4-7.

Ohi. 4.3-2: Determine an approximate flood capacily standard for Cache Creek, so that the extent of a
more stable channel configuration may be designed.

This Objective is outside the scope of the OCMP. Existing County Resolution (94-82)
requires (and the OCMP would require) that the mining areas are protected from the 100-
year flood. This Objective would more appropriately be included in the Cache Creek
Resources Management Plan.

Action 4.4-1:  Revoke the 1978 In-Channel Mining Boundary, as defined in Section 10-3.303.(a) of the Yolo
County Mining Ordinance. In its place, adopt a new in-channei area based on the present
channel bank and the 100-year fioodplain, as determined by the U.S. Army Corps of
Engineers in the Wesiside Tributaries Study. This is a more accurate measure of delineating
the boundary between in-channel and off-channel uses.

The proposed new in-channel boundary incorrectly identifies a portion of the Solano
Concrete mining area (south of Cache Creek and east of Interstate 5) as "in-channel." The
Solano Concrete mining area is outside the 100-year floodplain and should not be included
within the new channel boundary.,

Action 4.4-2:  Designate the streamway influence boundary described in the Technical Studies as part of
the Off-Channel Mining Plan. The boundary describes the general area of the creek subject
to meandering, as defined by the historical activities of the channel. The streamway
influence boundary also defines the area where in-stream and off-channel! issues overlap and
are addressed in both pians.

This Action would minimize impacts to hydrology and/or water quality.

Action 4.4-3:  Use the data and assumptions provided in the Technical Studies, when evaluating significant
modifications to the floodplain. This will ensure a consistent frame of reference and will
update the model to account for changing future conditions.

This Action would minimize impacts to hydrology and/or water quality.

Action 4.4-4. Work with other agencies having jurisdiction over Cache Creek including, but not limited to,
the Yolo County Flood Control and Water Conservation District, the U.S. Army Corps of
Engineers, the State Reclamation Board, and the Federal Emergency Management Agency
in developing a coordinated solution for managing flood events throughout the watershed of
Cache Creek.

This Action would minimize impacts to hydrology and/or water quality.

Action 44-5: Manage activities and development within the floodplain to avoid hazards and adverse
impacts on surrounding properties. This shall be accomplished through enforcement of the
County Flood Ordinance and ensuring that new development complies with the requirements
of the State Reclamation Board.
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This Action would minimize impacts to hydrology and/or water quality.

Action 4.4-6.  Allow for the design of spiliways or other engineered features that provide controlled pit
capture during a catastrophic flood event.

This Action is not supported by Performance Standards. Performance Standards are
provided below as mitigation measures.

Action 4.4-7.  Enter into a Memorandum of Understanding with the Yolo County Fiood Control and Water
Conservation District to provide a regular source of surface water flow in Cache Creek
throughout the year, when annual precipifation is sufficient. The timing and volume of flows
should be established consistent with the Technical Studies, in order to create a stable low-
flow channel and allow for the natural revegetation of off-channel areas along the creek,
where appropriate.

This Action would minimize impacts to hydrology and/or water quality.

PS. 4.5-1; All off-channel surface mining operations shall be provided with a minimum of 100-year flood
protection. Off-channel excavations that extend below the existing streambed elevation of
Cache Creek shall be designed to minimize the possibility of levee breaching and/or pit
capture, except under controlled circumstances.,

Specific Performance Standards designed to minimize the possibility of levee failure and/or
pit capture are described under Impact 4.3-2.

PS. 4.5-4; Silt basins which store water during periods of surface runoff shall be equipped with sediment
control and removal facilities and protected spillways designed to minimize erpsion when
such basins have an outlet to lower ground and/or Cache Creek.

This Performance Standard is repeated as Performance Standard 2.5-17. Refer to impact
4.3-2 of this EIR for discussion of siltation basins.

PS. 45.5 No wastewater shall be directly discharged to Cache Creek. Sediment fines generated by
aggregate processing shall be placed in settiing ponds, designed and operated in accordance
with all applicable reguiations, and used for backfill material in off-channel excavations.

This Performance Standard is repeated as Performance Standard 3.5-8. Refer to Impact
4.4-2 of this EIR for discussion regarding handling of wastewater from processing plants.

PS. 4.5-6: New development (such as buildings, levees, or dikes) located within the floodplain shall
conform to all applicable requirements of the Yolo County Flood Ordinance, the Federal
Emergency Management Agency (FEMA), and the State Reclamation Board.

This Performance Standard would minimize impacts to hydrology and/or water quality.

PS. 4.5-T. Stormwater drainage systems shall be designed sc as to prevent flooding on surrounding
properties and County rights-of-way.

~ This Performance Standard would minimize impacts to hydrology and/or water quality.
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Alternative 1a - No Project (Existing Conditions)

Under the existing conditions, off-channel aggregate operations are required to maintain
100-year flood protection for mining and processing areas under Yolo County Resolution
94-82. Existing regulations governing activities within the planning area do not specifically
address the potential for exacerbating downstream flooding problems. This alternative
could result in impacts to flooding downstream, but those impacts were evaluated by
previous CEQA review.

Alternative 1b - roiect (Existing Permi Re (o} ondition

Same as Aiternative 1a.

Alternative 2 - No Mining (Alternative Site)

if existing permits to mine and operate plants were canceled, regutatory authority to
enforce maintenance of alluvial separators may be eliminated. Those areas that are
currently protected from 100-year floods would continue to benefit from that protection untit
an overtopping or erosional event compromised the alluvial separator. At that time, it is
unlikely that resources for repair of the alluvial separator would be available from the
property owner or County. The mining operators have resources (equipment, operators,
and knowledge) to conduct repairs to the alluvial separators and siopes, should failures
occur. Eliminating the presence of mining operators from the planning area would reduce
the likelihood that the separators would be maintained. Without the alluvial separators,
floodplain limits would expand. Agricultural fields, homes, and roads, which currently are
protected from floods less than the 100-year event, could be inundated during large
storms. )

Alternative 3 - Plant Operation Only (importation)

If existing permits to mine and operate the plants were canceled, regulatory authority to
enforce maintenance of alluvial separators may be eliminated. Those areas that are
currently protected from 100-year floods would continue to benefit from that protection until
an overtopping or erosional event compromised the alluvial separator. At that time, itis
unlikely that resources for repair of the alluvial separator wouid be available from the
property owner or County. Flooding and erosion of remaining plant sites would be a
potentiaily significant impact. :

Alternative 4 - Shallow Mining (Alternative Mgtnoleecfamgf;gQ )
Same as OCMP.

Alternative 5a - Decreased Minina (Restricted Allocati

Same as OCMP.
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A

iv - Decr inin r Mini eri

Same as OCMP.

Al

F

ive 6 - Aari ral Reclamation (wi ini erations as P ed

Same as OCMP.

Mitigation Measure 4.4-6a (OCMP, A-4, A-5a, A-5b, A-6)

As discussed previously, the existing configuration of Cache Creek west of Road 948
can convey 100-year flows within its banks. Cache Creek east of Road 94B and the
tributaries cannot convey 100-year flows within their banks. Therefore, simply raising
levees to contain these flows on lower Cache Creek (east of Road 94B) and the
tributaries would likely exacerbate flooding downstream. The following performance
standard should be added to the OCMP:

ce Standard ' Floo ect rades Il be complefed in vicinity of the
mini nd pr ] 11 if necess nsure protection fro 00-vear flood event.
Filood protection shall be Vit £ i ociated with overtopping of the alluvial

separafors or levees afong Cache Creek and all tributaries and drainage channels (including. but
not limited to, Wil e dLla Vall

The flood protection upgrad hall be desi nd constructed fo provide the necessary 100-
yea ;grot_ecttgn Mthout gxacerbagng dow, %@g{g flooding g,:gggiemg Downstream flooding could
be incre fem by constructin
levees in areas where he ot exist before (or raisin Ievee hat a eoverto ed in floods u
o the 100-vear event). Alternative flood management design ms_(notentiall (i)
basins, infiltration galleries, and/or floodplain storage in noncritical areas) shall be required as a
condition of project approval.

The following performance standard should be added to the OCMP:

Performance Standard 4 5-9: The County Floodplain Administrator shall file for a L etter of Map
evision with FEMA, to he FIRM c { maintenance aclivities and levee
improvements with the planning area every ten years.

implementation of these mitigation measures would reduce this impact to a less-than-
significant level for the OCMP and Altematives 4, 5a, 5b, and 6.

Mitigation Measure 4.4-6b (A-1a, A-1b)
None required.

Current mining projects proposed under Alfematives 1a and 1b would continue under
existing approvals (less-than-significant impact).
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Mitigation Measure 4.4-6¢ (A-2, A-3)
- None required.

If new mining projects were no longer approved within the planning area, protection
of new mining areas from the 100-year event would not be relevant. Protection from
100-year floods would only be required for the processing plants as long as they were
in operation and until the plant sites were fully reclaimed, as required under existing
permits. Altematives 2 and 3 would generate no new impacts associated with
flooding.

Impact 4.4-7
Potential Impacts from Flooding Related to Dam Failure

The planning area could be flooded if the Indian Valley Dam were to fail catastrophically
(Borcalli and Associates, 1994). Based on calculations conducted as part of a dam failure
analysis, the inundation wavefront would reach the western portion of the planning area
at Capay approximately three hours after dam failure. The wavefront wouid likely reach
the eastern portion of the planning area at Yolo approximately seven hours after dam
failure. Inundation depths would be expected to range between 4.0 and 17.0 feet.

An Emergency Action Plan (YCFCWCD, 1996) designed to coordinate response to failure
of the Indian Vailey Dam has been prepared. The plan, to be implemented by the
YCFCWCD in case of an emergency, contains specific requirements for notification,
evacuation, and surveillance of the hazard or potential hazard. Efficient evacuation of the
area should be possible since it would take several hours for the flood water to reach the
planning area. Mining within potential dam failure inundation areas is not restricted, and
mining within the planning area wouid not exacerbate existing flooding associated with a
dam failure event.

Draft OCMP _and Implementing Ordinances

Flooding associated with dam failure is a low probability event that has been addressed
by existing requirements by preparation and implementation of an Emergency Action Plan.
Dam failure represents a less-than-significant impact, therefore no mitigation is required.

Alternative 1a - No Prdigﬁ {Existing Cogditioné)

Same as OCMP.

Alternative th_- No Proj isti mits and Requlato dition

Same as QCMP.
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i iv - ining_(Alternative Si

Under this alternative, mining would be discontinued within the planning area, and
therefore would result in no impact.

Alfernative 3 - P rati |
Same as Alternative 2.
Alternativ - 0 ini Alternative [Reclamati

Same as OCMP.

Alternative 5a - Decreased Mining (Restricted Aliocation)
Same as OCMP.

Alternative 5b - Decreased Mining (Shorter Mining Period)
Same as OCMP.

Alternative 6 - Agricultural Reclamation (with Mining Operations as Proposed)

Same as OCMP.
Mitigation Measure 4.4-7a (OCMP, A-1a, A-1b, A-2, A-3, A-4, A-5a, A-5b, A-6)
None required.

Impact 4.4-8
Potential Impacts Associated with Inundation of Dry Pits or Lowered Reclaimed
Surfaces by High Groundwater Conditions

Mining and reclamation resulting in the creation of dry pits and/or lowered surfaces may
occur within the planning area. Shallow mining areas that do not extend below the water
table, or deep wet pit mines backfilled with processing fines and overburden may be
reclaimed to lowered agricultural surfaces in compliance with County objectives to preserve
agricultural lands. These surfaces may be inundated by high groundwater conditions,
causing damage to winter crops and delayed access to fields for planting of high-value
summer crops. Under extreme conditions, the reclaimed surface could be rendered
unfarmable. Figure 4.4-11 shows the relationship between groundwater level fluctuations
measured in one water supply well and the existing ground surface.
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P and ing Qrdi

Under this alternative, wet pit and dry pit mining areas may be reclaimed to lowered
agricultural surfaces. The distance between the reclaimed surface and the average high
groundwater level has not been specified in the OCMP or the associated ordinance.
Potential inundation of lowered surfaces would be a significant impact requiring mitigation.

Alternative 1a - No Project {(Existing Conditions)

Under this alternative, mining would continue in a manner similar to current practices. The
maijority of aggregate within the planning area is currently extracted from within the Cache
Creek channel. However, off-channel mining is occurring under the existing conditions and
would likely continue under this alternative until reserves are exhausted. Short-term mining
applications have been approved with the requirement that reclaimed surfaces must be,
at a minimum, five feet above average high groundwater level. Reclamation to five feet
above average high groundwater represents a less-than-significant impact.

nativ - No Proj xistin its an ondition
Same as Alternative 1a.
Alternative 2 - No Mining (Almm' ative Site}
Under this alternative, mining would be discontinued within the planning area. Reclamation
of the past off-channel mined areas would require reclamation in accordance with
approved reclamation plans. Those plans have already been subject to CEQA review. No
new lowered surfaces would be created, and therefore no impact would result.

Alternative 3 - Plant Operation Onlv {importation

Same as Alternative 2.

Alternative 4 - Shallow Mining (Alternative Methods/Reclamation)

Under this alternative, mining would be limited to depths no greater than 10 feet above the
historic high groundwater elevation. It is unlikely, even during a prolonged storm, that high
groundwater leveis greater than 10 feet above historic levels would be sustained for an
extended period, and therefore represents a less-than-significant impact without mitigation.

Aliernative - Decreased Mini i All ion
Same as OCMP.
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Alternative 5b - Decreased Mining {Shorter Mining Period)

Same as OCMP.
Alternative 6 - Agricultural Reclamation (with Mining Operations as Proposed)
Same as OCMP.

Mitigation Measure 4.4-8a (OCMP, A-5a, A-5b, A-6)

The following Performance Standard should be added to the OCMP and associated

ordinance:

Performan 16; _The final di faimed lowered surfa
average high groundwater shall not be less than five feet The average high groundwater level

hail be established for each proposed mining area, The degree of groundwater lev cfuation
vares with location throughout the basin and within relatively small areas (proposed rnining sites).

The determination of average high groundwater level shall be conducted by a professional
engineer or certified hydrogeologist and shall be based on wet season water level elevation data

collected at the proposed site or adjacent areas with similar hydrogeofogical conditions, Water
level records prior to 1977 should not b d_since they would reflect conditi rict to
installation of the Indian Valley Dam. The dam caused a significant change in hydrology of the
basin and data collected before its installation should not be used in estimation current average
high groundwater levels. The newly installed or existing wells should be adequately distributed

throughout the proposed mining sife to reflect spatial variation in groundwater levels and
fluctuations.

Implementation of this implementation measure would reduce the impact to a less-

than-significant level for the OCMP and alternatives 5a, 5b and 6.
Mitigation Measure 4.4-8b (A-1, A-2, A-3, A-4)

None required.

Current mining projects under Alternatives 1a and 1b would continue under existing =
approvals (no impact). No mining, and therefore no impact, would occur under
Alternatives 2 and 3. Alternative 4 adequately mitigates this potential impact.
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